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Erection of the two new 275 MW Yarrow controlled circulation 
boilers at Blyth 'B' Generating Station has now started. 

The illustration shows one of the steam drums being forged from 
an ingot weighing 288 tons at the works of the 

English Steel Forge & Engineering Corporation Ltd., Sheffield. 
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Phot 


Me:ropolitan Water 
Sewerage & Drainage 80: 


Sydney. N 


GLENFIELD EQUIPMENT 


for Waterworks 


\ complete selection ts available tor service at headworks, in trunk 


mains. purification plants, pumping stations and distribution systems 


The site ilustration shows the huge Warragamba Dam that ts in 
ourse of construction for the Metropolitan Water, Sewerage & 
Drainage Board, of Sydney, N.'S.W. When completed it will impound 
some 460,000 m.g. of water for supply to Sydney. and incorporate 
on its spillway crest, five Glenfield Gates : a 90ft span 25ft deep 
Drum gate flanked on either side by two 40ft span © 43ft 9in deep 
Radial gates 

In cut-out form are shown examples of hydraulically and hand 
operated Sluice Valves, the tilting-disk style of Check Valve. Kinetic 
Air Valves. Micro-straining equipment, and Cone Valves 


. KILMARNOCK }} 
“ SS om | 


[GLENFieLD & KENNEDY. 


Head Office and Works : 
KILMARNOCK . SCOTLAND 
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’ Do you wait for hot water 
Ol [ on a cold Monday morning ? 


Where hot water is provided from a storage system 


€ a there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 
With Leonard Steam Water Mixers there is no 
waiting period. Hot water is available as soon as the 


steam is turned on. 


ET LTERS Do you use cold water | 
when you would like to use hot ? 


When vegetables are cleaned for canning they are 


You can finish with air filtration problems if washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 


you incorporate in your air conditioning system 
OMY. wy Coll tae ters, atte are spoilt. A Leonard Valve looks after the temperature 
THROWAWAY Filter Elements replaceable | cama aaa taille, , 
in seconds. For heavy duty or as a primary | 

filter ‘VISCO’ Static Cell Type Filters with 

oil wetted rings will do an excellent job for you 


easily cleaned, robust and reliable. Write for | How would you raise the temperature 


List No. 521 THE VISCO ENGINEERING . prenroc. 
CO. LTD., STAFFORD RD., CROYDON. of a spray very gradually 


production slows down. If it is too hot the vegetables 


Telephone CROYDON 4181. | from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


These are specific examples. Your use of Leonard 
Thermostatic Steam Water Heaters will probably be 
different. Write for help. (Our folder H/7) 








WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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Many thousands of h.p. of 
N-S_ variable-speed a.c. motors 
serve the chemical industry. 





LAURENCE, SCOTT 





N-S variable-speed a.c. motor, 900/225 h.p., 580/145 r.p.m 
0000 Volts, for compressor drive 


Stepless speed variation, ease of automatic control, and the assurance of 
long continuous service without shut-down for maintenance, are reasons 
for the choice of N-S variable-speed motors for the drive of large com- 
pressors and other plant in the chemical and allied industries. 

The N-S variable-speed a.c. motor is available for outputs from about 
1 to 9000 h.p., in a range of enclosures, including pressurized. 


& ELECTROMOTORS LTD. 


NORWICH MANCHESTER LONDON BRANCHES 
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To TECALEMIT LTD. (Sales §N ) Plymouth, Devon 
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Please send me full information on: 


Tecalemit 


systems 


SINGLE-LINE 


Grease Injection 


Tecalemit RADIAL Grease Pump Systems. 


All Tecalemi 


for grease and oil 


I enclose detai 


problem 


hanical Lubrication systems 


of a particular lubrication 
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TECALEMIT 
MECHANICAL 









The guardian 
of your 
machines 


Tecalemit Mechanical Greasing Systems guard every bearing. 
Fitted into new designs or existing machinery, they ensure 
correct greasing at the correct intervals, eliminate neglect 
and error, and immensely increase the working life and 
efficiency of your machines. And by cutting out hand greasing, 
they add much to works safety. 

The two main grease systems are suitable for every type of 
installation. 


The SINGLE-LINE SYSTEM 


has a central pump—fully automatic, operator controlled, or 
hand operated—and a single main distributor line, feeding 
each bearing through a separate single-line injector, each of 
which is independently regulated. 


The RADIAL SYSTEM 


is fully automatic, and uses 19 miniature pumps to serve 
individual bearings. Each pump’s output is pre-regulated. 
The unit can be driven from the machine it serves, or supplied 
with its own electric motor. 
Tecalemit Mechanical Lubrication can solve your problems 
and speed your production. 


TECALEMIr 


| The Authority on Lubrication 


TECALEMIT LIMITED (SALES EN), PLYMOUTH, DEVON 


thai 
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7 4. Pag eRIF HIGH DUTY 
ay \ CRAETON c O B IRON 

Ai \ : GRAF TON FOUNDRY CASTINGS 


DIESEL, ELECTRIC & STEAM 


CRANES d | Not Bad for Cast 


GRAFTON CRANES LTD. | 
BEDFORD, ENGLAND. | | BPS ~~~ ee - 
Established 1880 ; 






eRity 





















Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 


i Castings 

o by kind 

. permission 
of Woodfield 
Rochester 

= ted 


/, Our Customer 


' used to screwcut them a 
1 ona big lathe — Now theyre ) 


| ‘. cast in. Thats the Groove Core ad / 
- | ania in CO>z sand a 


ERIFO LIMITED 


MANOR ROAD - ERITH - KENT Tel: Erith 33426/7 


















Eilts 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE § 


Oy tae ce MAS: Aged et % 
+ PES r é ; 
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100,000 IDB. High Speed 


Automatic Bar Drawbench drawing up to 
200 feet per minute on 2’ diameter bars. 






Close-up of the Push Pointer Unit, 
dieplate and tripie-draw carriage 


We can offer complete lines consisting of 
drawbench, shear and straightening 
equipment. We build benches of up to 
200 tons capacity for both bar and tube 


drawing. 


SIR JAMES FARMER NORTON 


& COMPANY LIMITED . 
ADELPHI IRONWORKS, SALFORD, 3 
MANCHESTER. Tel: BLAckfriars 3613 45 
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YOURS for the Asking 


LEARN HOW TO— 





SPECIFY 
TEST 


USE 


SHERARDIZING 





‘?." 
ae 
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at 


ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 


Telephone: Wolverhampton 27531 (5 lines) 
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To produce .» . this machine 
requires 1300 MILES 


this braided 
roy my Vel-pa-lal pa len) a: 0) al | =s-3-) 


fl o 
5° diameter Steel Wire of any gauge 
each week 


Photo by courtesy of Messrs. B. & F. Carter & Co. Ltd., Bolton, Lancs. 


For the best results... We can cover all your requirements 
d ble-fi ai a so and specifications to include . 
free . ce 

ee ee ee ee DTD 189 * DTD 489° DTD 549 © DTD 571 
machines--you are recommended to use our DTD 734 ° DTD 2002 - BS 2056 ° BS 1554 
AUSTENITIC STAINLESS STEEL WIRE BS 1453 - W 10° W 11° E 20° AISI 302 
AUS sei whe STAINE DSS StUEL WERe AISI 304 * AISI 316 © AISI 321 AISI 347 
which can be drawn to your own Specification 

h slicidile bite ; or to your own 
or those mentioned alongside. specifications. AID and ARB approved. 


STAINLESS STEEL WIRE jamuue Barracks, Langsett Ral 
COMPANY LIMITED Phone: 344241/2 Grams: demas toate 
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the applications of Ermeto 
high pressure couplings 
are practically unlimited 


Ermeto high pressure couplings are specified by 
many leading manufacturers because of 
their proven reliability under arduous conditions. They are 
available in mild and stainless steel, brass and aluminium alloy. 
- Couplings, valves and flexible hose are supplied in 
a wide range of standard fittings. Non-standard 
fittings can also be made to meet your specifications. 
™ Technical information and our illustrated catalogue 
are freely available on request. 





BRITISH ERMETO CORPORATION LTD 


ERM E | '@) HARGRAVE ROAD - MAIDENHEAD - BERKS - TELEPHONE: MAIDENHEAD 5100 


A member of the ALENCO Group of Companies 





Enter No. 71 on reply card 





April 1, 1900 THE ENGINEER 


NO 
WAITIN 


pece RING Mis 
y Birkenhead» 
 ATAT-8-9 


for immediate 
delivery ex-stock | 


of ALL BRITISH 


...| AABACAS 


aes & Electric HOISTS ULE 
‘off-the-shelf?’ 
spares! 


Or write now 
for our new 
Power 


Catto ts 
<8: ABA 
ENGINEERING CO. LTD. At 
_—e Rd., Birkenhead, Eng. ey 
Se ; London Office: St. Martin's House, 29 eee Hill, London, E.C.4. Tel. “city 7831/2 
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at last.. 


an effective 
one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
“Hallprene”’ Patent Double 
Acting Fluid Seal. 


| MORE Schieldrop Industrial Oil Burners are used by 


| 
| MORE and more leading engineers and 
MORE sciic-c, $.P.0. Burners have 


been sold 
IN GREAT BRITAIN than any other make 
LONDON 
Tel : Belgravia 3785 
MANCHESTER @ 
Tel : Blackfriars 385! ! 


Tel : SKEWEN 3383-3103 


wre  [ndustrial Burners 


SCHIELOROP & CO. 1TD., STOTFOLD, BEDS * Tel 414 (4 lines) BMJ 
- Enter No. 92 on reply card 













* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 











Where - pase ay —s ™ 


Top Standards 
| are required— | 


* Reduces costs 


* Simplifies piston design 





* One seal replaces two 





| I 
: ‘ s | CROSS British mad 
The new “Hallprene’ double acting seal nents ooh Guanianitiiter talne 
has been developed from the highly sucvess- | specified for usein the 
“ a oe Sweeae | products of the future. Where i ; 
ful “Hallprene’’ Patent Fluid Seal — the | top standards are required | ) 
most ellicient seal tor single acting CROSS componentsare { 
lic essential, they are manufac | 2 
applications. | tured using a specialised F 
hardening and tempering prc- ‘ 
j cess, and are extremely . 2 . 
| accurate. , a 
j 
WIRE THREAD INSERTS i & 
SPRING WASHERS 
|  CIRCLIPS and RETAINING 
| RINGS 
JET ENGINE LABYRINTHS 









PATENT DOUBLE ACTING FLUID SEAL 


(Patents opplied for) 


OLDFIELD WORKS, HAMPTON, MIDDLESEX. Telephone: Molesey 2180 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE, GLASGOW, Telephone: East Kilbride 20581 MANUFACTURING CO. (1938) LTD. 
P4030 COMBE DOWN - BATH - SOMERSET - Tel: Combe Down 2355/8 * Grams: Circle, Bath 
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COUPLINGS 





| For nearly forty years Bibby Resilient Couplings The outstanding resilience of Bibby Couplings damp- 
| have enjoyed an unexcelled reputation for efficiency ens shocks and vibrations, ensures smooth running 
and reliability and numerous Couplings supplied of plant, eliminates breakdowns. Standard Couplings 


over thirty years ago are still giving trouble-free up to 73" bore can be supplied from stock. 


service. We invite you to write for our illustrated brochure. 





THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shell Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


i] 


TRIUMPHS OF SHELL RESEARCH 


With new Shell Dromus Oils 


complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils. are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 


a 4 





— 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 
special plant and new blending techniques. 

Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 

This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- 
mical and rapid delivery throughout the United Kingdom. 





—— 











This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 





DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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Simple or Complex... 
MEASUREMENT METERS 
suit every purpose 


Yj 
ZY 
Y 





Y 
Y 
% 


“i 5 


% 
WL dcdddddcdddéddé Vi Wilblies Y a MUMMY 


ies 
<< 
@ai 
i 

= 


meters are matters for MEASUREMENT 
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Export Enquiries: 


A PARKINSON COWAN COMPANY 
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Buen Constructors of ‘fridges «ee All-out DRIVE f. “ 
- os 
5 FN 


erectors of bridges 


makers of hydraulic cranes fo increase 
production 















assemblers of motors 
creators of rotors 
builders of sleek diese! trains 





Me designers of cars | 


4 and rockets for Mars 
} 63 fitters of Deita-wing planes 





drop-forgers of axles 

and layers of tracks’Il et 

tell you H.T. bolts take all | 
the strains. | 





Lanarkshire High Tensile bolts are finding their way into an 


expanding range of machines and constructions. And not only the 


heavy-duty stuff. Even on unstressed fabrications manufacturers 


are finding that it pays to anticipate the unforeseen by relying MODEL No. 
ore . | 2 DEC IS 
on the extra strength of Lanarkshire H.T. bolts. In Carbon and {8:5 :0 


Alloy Steels, Lanarkshire make H.T. bolts in 45/55 (R), 55/65 
i | Greater productivity is a national necessity 


(T), and 65/75 (V) grades, in BS. 1083, Whitworth and Fine Prestons Ltd.—the largest suppliers of Stop- 
Watches to British Industry—can help by 
supplying ‘‘ work-study’ specialists with 
Swiss Timers—the finest quality jewelled ~wz#,0"¢ 


Threads, and in BS. 1768, Fine and Coarse threads. 









d BUYERS. Please ask to ener 
lever Stop-Watches available, giving long anc 
be mailed our FREE stock accurate service 
list issued monthly. NOTE: None of our Watches is H H 
ex-Government stock. ALL are brand- Swiss Timers 


new, guaranteed and “‘factory-fresh.”’ ASK ALSO ABOUT OUR 


% NOTE THE CHANGE OF ADDRESS PRESTEX PRECISION 
Bite or - PRESTONS exp, | tres “ee 
INDUSTRY'S LARGEST STOP-WATCH SUPPLIERS ror ee 
HAMILTON, LANARKSHIRE, SCOTLAND. Tel. HAMILTON 1241-4 | THESTRAND- BLACKPOOL TEL. 21246 | _*¢*reuex tines 
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Engineers to the 
Chemical, Oil, 
By-Products and 
Allied Industries 


Battery of 10 Naphthalene Crystallisers. > 
Shells jacketed. Each unit 30’ 0” long. 
Location flat concrete roof at 80’ 0” level. 





Illustration by courtesy of Yorkshire Tar 
Distillers Ltd., Cleckheaton, Yorkshire. 


CONSULT if F 
rs of for the design, manufacture, and site erection where required, of 
Main Plant and Equipment, as well as all requisite auxiliaries. 


We produce in steel, stainless steel, and aluminium. 






We operate to the requirements of Class I and II (fusion welded pressure vessels) A.O.T.C. Rules, A.S.M.E., and similar Codes. 


Victoria Works, Batley, Yorkshire. 


A-J-RILEY & SON LTD Telephone: 657 (3 lines). Telegrams: Boilers, Batley 


London Office: Kirkman House, 54a Tottenham Court Road, W.!. Tel: MUSeum 1064 
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PRESSURE 


z 
120 


OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 


Highest 
Quality 


Send for iflustroted Cotalegue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 
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the worlds finest T 


hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable fri 


OOLS 


too! distributors. 
Ux2n 
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SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 





*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc,. etc. 





Our Sheet Metal Working Plant includes: 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Go., Ltd. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone : TOTtenham 2257-8-9 
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We 
take our own 
medicine... 





Five years ago we began rebuilding the round low thermal capacity that was then comparatively 
down-draught kilnsofthe Morgan Crucible Co. Ltd. new. The roof of one of these furnaces immediately 


at Batterseain MI.28—a hot-faceinsulatingbrickof after installation is shown in the first picture. 


...(MI. 28 bricks) 


...and like it 


‘ 





The output of these kilns, lined with MI. 28, was’ that time was the life of these linings. We would 
considerably greater than their firebrick counter- hardly have dared to expect anything as good 
parts, because the low heat-storage of the lining as we got. The second picture shows the same 
shortened both heating and cooling periods. roof after five years’ service. So far as we can see 
This, in fact, was the principal reason for the it is good for at least another five years and 


change over. What we were not so sure of at probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


NE 160 
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AIRFOIL 
CENTRIFUGAL FANS 


The Gyra-Flo Airfoil range of centrifugal 
fans can be applied to most air movement 
duties and effects a saving in running costs. 
Special units are available for high temper- 
ature and corrosive fume applications. 
Consult our Engineers or ask for Leaflet 
No. FE 101. 





MIDLAND HEATING & 
VENTILATION Co., Ltd. 


BEDFORD ROAD, BIRMINGHAM II 
BIRMINGHAM : ViCtoria 3731 5 LONDON : BECkenham 1503 
GLASGOW : BiShopbriggs 2667. STOCKPORT : WOOdley 3611 















MAKERS OF ‘a 








yA «| DUST & FUME CONTROL UNITS & AQUAMISER COOLING TOWERS 
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The 120 MW turbo-generators under construction 
as part of the Central Electricity Generating 
Board expansion programme are now 
coming into service. At Drakelow ‘B’ 
Power Station, the first of four 
PARSONS 120 MW turbo- 
generators was commiss- 
ioned in April 1959. The 
second machine was put 

in service in December 

1959. These machines 

0) oJ 10-1 (| i to Oe Be C 
1,000°F with reheating 
to 1,000°F. 
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your valve panels 
can be as neat as this 


The unique design of QH MASTER VALVES 
allows them to be mounted neatly in line with air 
line filters and lubricators—all have matching 


interconnecting pilot and main air ports. 


a 0 QUALTER HALL 
SCHNg HOW STANAAAS HA 
iosionion Preamatic Egugornent 


For further details write to: QUALTER, HALL & CO. LTD., P.O. Box 8, Railway Foundry, Barnsley 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


'~*s 


£ 


Suto in JAMAICA 


Sieh a ee | 
























Here is one small part of an installation of Welded Steel 
Precipitator Tanks in course of erection at Williamsfield, 
Jamaica, at the Kirkvine Works of Alumina Jamaica 
Ltd. The tanks were manufactured at the South 


Durham Malleable Works, Stockton-on-Tees. 


After fabrication and test assembly at Stockton, the NE 
component parts were shipped to Jamaica. With them 9 2 
went a full crew of South Durham’s trained erectors 
and welders whose tour of duty overseas has since 
covered the installation of one of the largest mineral 
processing plants in the western hemisphere. 

Work on a similar Alumina Jamaica plant at Ewarton, 
has also been recently completed 

All over the world, South Durham Welded Steel Tanks 
and Pressure Vessels are serving a wide variety of 


industries and maintaining the national reputation 






for high quality products and good service. 





The services of the South Durham Technical Advisory and Drawing Office 
Staffs are available at all times to engineers engaged in the planning or 
development of projects involving the use of any of the Company's products. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 
Also at West Hartlepool, Stockton-on-Tees & London 


Telephone : Middlesbrough 46311 (13 lines). Telex: 58551. Telegrams & Cables : “‘ Soudurham,”’ Middlesbrough. Telex. 
Enter No. 191 on reply card 
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Powerbpip 


a / PRECISION BELT DRIVES 
© EX STOCK FROM CROFTS 


- 


@ Eliminate slip or power loss 
@ Ensure more accurate timing of synchronised drives. 
@ Dispense with tensioning devices. 
@ Suitable for slow or high speeds—from inches to over 15,000 feet per minute. 
@ Permit high-ratio drives at short centre distances. 
@ No lubrication or maintenance necessary. 


@ Easy installation with Crofts Taper-Flushbushes. 





STOCK DRIVES available:— 


pitch — Light Duty | up to 64 H.P. 
pitch—Heavy Duty | at 6,000 R.P.M. 


3” 
& 
1” 


Belt Widths—?”,1", 13”, 2” & 3” 


A typical example 
of a multiple non-slip 
PowerGrip "' drive 


C Aatn > : Ve ; e* 
o ‘ * 


CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
arco TaAoE mann Telegrams : ‘‘ Crofters Bradford Telex’’ Telex 51186 


BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation 
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Light wall piping systems are now being specified for 
chemical, petro-chemical and process plants through- 
out the world and the demand for light wall elbows 
and fittings has increased accordingly. 

As a result of Wilmot Breeden’s recent decision to 
manufacture the TRUFLO range of extra low carbon 
stainless steel, nickel, Monel.* Inconel,* Corronel 
210* and aluminium fittings in a variety of scheduled 
wall thicknesses, British construction engineers can. 
for the first time, be sure of a regular and convenient 
source of supply. 


Many industries will have need of this service; the petroleum, 
chemical, nuclear and processing industries in particular, 
where stainless steel and nickel alloy fittings ensure the 


necessary safety factor. 


UFLO 





WILMOT BREEDEN Ltd., Goodman Street, Birmingham, England. 


Because TRUFLO fittings are mass-produced in the 
United Kingdom, their price is favourable and their 
availability assured. 

TRUFLO fittings are manufactured to a very high 
quality standard of finish and conform to the 
dimensional requirements of American standards 
ASA.B36.19 and MSS.SP-43 for schedule 5s and 10s 
wall thicknesses and ASA.B16.9 for schedule 40s and 
greater. British standard BS.1640 also applies and in 
all cases, materials conform to ASTM.A312 and A.403 


(stainless) and ASTM.B127 and B162 (nickel alloy). 





By WILMOT BREEDEN 


Enter No. 211 on reply card 


Phone: Central 869] 





HENEAGE STREET, 
LONDON E.1 


BISHOPSGATE 7314 
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a OF SURRY, 


Anyone who ever needs a 
sealant, or a temporary 
, 


adhesive materia 


an extra hand to hold 
something in an inaccessible 
knows the 
‘Plasticine’. And 
now special compounds, 
with varying properties 
and wide applications, have 
been evolved from * 
They are being used 
happily by thousands of 
engineers and others in 
industry. We'll be glad 
to send you details. 


Plasticine | 


Please write t HARBUTT’S PLASTICINE LTD. 


Bathampton Bath Somerset 


’ ni, 
Nace, Cerlainiy 


value of 


*Jasticine”’. 
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As a result of increased and 
improved methods of 
production of End Fittings for 
Pressure 


Low 


Aeroquip 1525 





\eroquip 


LOW PRESSURE 








TRADE \ Sinedlg MARK 
PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DORIVEN 
Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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Hose, we are able to offer a 


considerable price reduction 


over the whole range of these 


fittings 


Full detailed information 


lable from:- 


LOW COST | SUPER OIL SEALS & GASKETS LTD. 


FACTORY CENTRE. BIRMINGHAM 30 


Telephor KINGS NORTON 2041 
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SPURS WORMS 


BEVELS RACKS 


WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHANGE 
GEARS 


CHAIN 
GEARS 


, All materials 
standard 
pitches to 

7ft diameter 


Complete 

Supply 
Cutting Only a 
General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘‘ Gears ”’ 
Enter No. 225 on reply card 
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INTRODUCING 
TWO NEW 
HIGH EFFICIENCY 


CYCLONE 


with non-overloading 
backward curved impeliers 






Eminently suitable for air conditioning 
and ventilating installations 

with large volumes and high water gauges 
— particularly High Velocity systems. 









efficiency over 


Wisd.4laalel eam celts! 
efficiency Over 


MATTHEWS & YATES LTD. 


HEAD OFFICE & WORKS: LONDON OFFICE: 
CYCLONE WORKS, SWINTON, MANCHESTER 135 RYE LANE, PECKHAM, LONDON S.E.15 
Telephone: SWinton 2273 (4 lines) Telephone: NEW Cross 6571 (4 lines) 


Also at: Glasgow * Leeds * Birmingham * Cardiff ‘ Bournemouth 
Enter No. 231 on reply card 





April 1, 1960 THE 


A 38-RB operating in the dust- 
laden conditions of a hard-rock 
quarry under circumstances which 
are always arduous and where 
excavator break-down can be 
disastrous and costly. Where, in 
fact, Ruston-Bucyrus dependability 
amply proves its worth. 


Deperdalility in service 
comes from quolily of engineering 


It is processes like the one illustrated here that ensure the 
complete dependability of Ruston-Bucyrus machines. Surface hardening 


TRUCK FRAMES of swing-gear teeth, using oxy-gas flame techniques, also 
FOR RUSTON-BUCYRUS 
EXCAVATORS 
UNDERGO SPECIAL hardening of cone roller path by the progressive method under 
———e automatic control of optical pyrometer gives RB truck frames the 


resistance to withstand the most punishing operational conditions. 








USTON- 
R Bucyrus 


RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 


Sales and Service Depots at Warrington and Taunton 


ENGINEER 
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WELDED 
FABRICATIONS 


GENERAL MACHINING 


Modern Conveyors 


LIMITED 





AYNHO ROAD, ADDERBURY 
BANBURY, OXON 


Telephone : ADDERBURY 238/9 

















High Produclivity <1 
HEAVY 
ENGINEERING 








increased 


efficiency and 
reduced costs 


in welded 
fabrication 


A. G. Thompson, 8.sc., a.m.i.ce. 


Invaluable to senior executives, man 
agement and design and production 
engineers, this important new book 
deals with welding and fabrication of 
heavy plate material and rolled and 
extruded sections. Applications covered 
range from nuclear reactors, ships, 
engine frames, and structures to storage 
containers and pressure vessels 

A close study is made of the latest 
types of metal-working and forming 
equipment ; layout and organisation 
of modern fabrication shops ; hand 
ling methods ; the use of electronic 
computers and data-control methods 
for oxygen-cutting, welding quality 
control and non-destructive testing 


--y The author also brings a refreshingly 
at new approach to the vital questions of 
work measurements and costing In 

relation to productivity and efficiency 


65s net by post 66s 3d 329 pp 


Just out... an important book 
for engineers and executives 


from leading booksellers 


Published for ** Welding & Metal Fabrication” 
hy Iliffe & Sons Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 
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BOULTON PAUL AIRCRAFT LIMITED, 2D oo MEMI(eNeaTy 
Tel: Fordhouses 319! 


Tomoteows tndudlty needs. 


FACTS 


THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASURING 


STRAINS, FORCES, PRESSURES, DISPLACEMENTS ETC. 


THIS ELECTRONIC MEASURING TECHNIQUE IS PARTICULARLY VALUABLE 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF DANGEROUS 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. 

THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISION 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEM 


EVERY DAY MORE AND MORE-ENGINEERS ARE ADOPTING 
THE MULTIMETER—THE MODERN MEASURING INSTRUMENT 









WOLVERHAMPTON 
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When two famous Clydeside dredge 
builders combine their resources, the 
result for the customer is better 
delivery and keener prices. Integra- 
tion meets the modern need and the 
amalgamation of Simons and Lobnitz 
at Renfrew, effective from Ist January 
1960, offers a wealth of experience 
and technical ingenuity to shipowners 
and harbour authorities throughout 
the world. 


DIPPER DREDGES 
GRAB DREDGES 


HOPPER BARGES 
ROCK BREAKERS 


DESCRIPTION 


RENFREW SCOTLAND 


SIMONS-LOBNITZ LTD. - 











The gear illustrated 


has 20 teeth, 30 







helix angle, 
11.547 N.D.P. 
The cycle time 







per component is 






3.2 minutes. 















upon the nature of the work. 


Sue?”, 
Talk to SYKES about gear production 
%, 


' 
“tag” 
WEL SYAL LID. STAINES, MIDDLESEX, ENGLAND 





Sykes Machine & Gear Corporation, Newark, N.J., U.S.A 








ociated companies * Sykes Tool Corporation Ltd, Georgetown, Ontario, 


- W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia 
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TO REMEMBERIN DREDGING 


~ 


(SIMONS \-) LOBNITZ) 


-” 
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SUCTION DREDGES 
MULTI-BUCKET DREDGES 


ALLUVIAL DREDGES 


DREDGING MACHINERY 
INSTALLATIONS 

FISH FACTORY SHIPS 

HARBOUR CRAFT OF EVERY 


RENfrew: 3751 
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Fully automatic cycle 
continuous Operation tor 40 to SO minutes 
Positive angular cutter relief 
obs 


viates Cutter rub 


Changeable turret plates 
for a range of components 
Magazine loading 
one operator can control several machine 
Interlocked operating controls 
simple, fool-proot operation 
Hydraulic chucking and clamping 
ngid, vibration-tree work holding 
Independent setting controls 
setting time reduced to a minimum 
Simple maintenance 
plug-in electrical equipment and 
gasket mounted hydraulic valves 


Hopper feed or transfer line equipment 
can be supplied it desired 


Sykomatic 


A magazine loading, turret indexing. gear generator for batch 
or mass production of spur or helical gears, 6 to 64 DP 

(4.25 to 0.4 module), 2}” (57 mm) maximum face width. 

The maximum diameter of gear that can be cut is dependent 


Full details and descriptive brochures are freely available. 
together with the knowledge and experience of Sykes 
Technical Sales Advisory Service .. . it will be to your 
advantage to investigate the SYKOMATIC method. 


Canada 
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The Answer to Control Problems 


Audco Annin Valves are recognised by Control Engineers and Valve Designers 
as the outstanding valve development of the past 25 years for the control of hot, 


cold, erosive, corrosive or viscous liquids. 


The Split Body construction offers the following advantages:— 


The Easy * S” flow line eliminates pockets and shoulders, and reduces erosion. 


The advantages of single seated valves plus Cv valves comparable with equivalent 


size double beat valves. 


Speedy inspection or removal of seat ring and integral stem and plug without removal 
of the valve from the line. 


\daptable to form angle type bodies. 


Available in a wide range of materials with separable or integral flanges, with screwed 
or butt weld end connections, depending on size and rating. 





z= 
Complete range of valves 

2500 ASA rating *y - 
on on ae a Also supplied in threeway form with the same outstanding features. 


AUDLEY ENGINEERING CO., LTD., AUDCO ANNIN DIVISION, EASTERN AVENUE, GLOUCESTER. Tel: GLOUCESTER 21451 5 
DIVISION OF AUDLEY ENGINEERING CO. LTD. NEWPORT, SHROPSHIRE 
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Gosheron 


tapes 





for 

all 
electrical 
work 


DILEC self-bonding p.v.c. tape, specially developed for the 
electrical industry, overcomes many of the problems normally 
associated with pressure sensitive tapes. 

This unique tape is a p.v.c. film formulated to provide adhesive 
properties in the material itself. DILEC does not ‘ooze’ or 
pick up dust and dirt. It will not perish and will last for years. 
Components can be wound with DILEC and then heat sealed 
or H.F. welded. Even a straightforward winding provides 
a smooth sheath of glossy p.v.c. which is impervious to 


moisture, acids and other corrosive elements, and _ gives Photo top of poge by cour- 
tesv of English Electric Co. 
Ltd.. and inset hy courtesy 
of Smith Hobson Ltd. 


excellent electrical insulation. 

DILEC will conform to irregular surfaces and makes an 
extremely effective seal when wound under a little tension. 
It is supplied in 50-yard rolls and is available in six British 
Standard Colours 

Write for comprehensive details of all Gosheron Technical 
Tapes and for regular copies of ‘Tape Times’. 





John 
Over 50 years Tape Technology eToys atz me) pe 


E& Co.Ltd 


THE PACKAGING & INDUSTRIAL TAPE CENTRE, ALBERT EMBANKMENT, LONDON, S.E.11 


Telephone: RELiance 7600 
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SPECIALISTS IN 
GAS CLEANING AND 
DUST COLLECTION 


The following brochures describe our activities 





in the high efficiency recovery of fine particle 
dusts, mists and fumes, and are available on 


request. 


The Mancuna-Mistex and Fumex fibre filter for 
fine acid mist and fume recovery 

Dust Extraction and Collection. 

Dust Control Determination Method. 

The Mancuna Grit and Dust Sampling Device. 
The Mancuna-Dustex D. 584 Collector: 

The M-40-A Mancuna Microclone. 

Grit Arrester at Grimsby Factory (reprint) 
Preparing for Dust Removal (reprint) 

High Efficiency Filtration for CO, Gas Cooled 


Nuclear Power Stations and Radio Active Dus: 





* Manufactured under licence from Imperial Chemical 
Industries Limited. 





A combined plant comprising Mancuna aston D.584 Cast 
High Efficiency Primary Unit Iron Miniature Cyclone Dust 
Cyclones and Multi-Cyclone Collectors operating with Rotary 


Collectors in series for Unilever | Dryers on Limestone. 
Ltd., Sao Paulo; recovers 

virtually 100% spraydried 

detergent powder. 











p= ae oe 


TAKE 
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CAKE 
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STEEL (155,040 las2 
uP TO TWO TONS UP TO EIGHT TONS 


The word MEEHANITE is a Registered Trade Mark 


CASTINGS 





NEWPORT 64845 


eed, | 


be 
& 
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a 
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* WESTGATE WORKS 


W: A> BAKER & COMPANY LTD 








Enter No. 292 on reply card 








“STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road ‘Wagon Tanks, 


196 tube M.- 40-A Micreclone Seven of the "+ omens Dustex 


installed for the recovery of Collectors installed at the 
synthetic resin powder. Millennium Mill of Spillers Ltd., 
London. 


MANCUNA ENGINEERING LIMITED 
Denton, Manchester. Tel : DENton 3965 (5 lines) 


London Office : 
§9 Victoria Road, Surbiton, Surrey. Tel : Elmbridge 9793 


Scottish Agent : 
Ian D. Macdonald, 18 High Street, Paisley. Tel : Paisley 2406 
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Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 





2 hier ern 7% Welding 


Write for full particulars to :— 


-METAL STRUCTURES, LTD. 


= Angel Factory Colony, Angel Rd., Edmonton, N18 === —— 


Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London 


Enter No. 293 on reply card 











April 1, 1900 THE ENGINEER 


You cannot get better 


30 


tata screws than Unbrako 


manhole doors 


for air-receivers, because no better screws 


botlers, etc. 








are made 





HEAVY STEEL PRESSINGS 


FOUNDRY LADLES | 
| We are living in an age where things ar 





e¢ moving faster check and test that will produce flawless material, is also 
FABRICATED STEELWORK Today, there is a greatly increased tempo in technology, arried out in our own steel works by highly trained 
a growing complexity of design and a multiplication technicians a t 
‘ An- fn ! 5 
WELDED CENTRAL o! parts Ang tina ws t ves. If are product 
Breakdowns become more costly and more likely unless n our modern plant at Coventry where the wire is con- 
every component part is designed to stand up to the job. verted by cold forging to the famous Unbrako Socke: 
HEATING BOILERS ; a Athi exe 
. | Unbrako Socket Screws cost less, far less, than trouble Screw. Inspection, analysis and quality control checks 
The steel from which they are made comes from the carried out during the entire process of manufacture 
Unbrako Steel Division. No ordinary steel either. Clean ensure that every Unbrako 


CHARLES McNEIL LIMITED | and free from inclusions, it is produced to our own Screw has the performance 
KINNING PARK HYDRAULIC FORGE exacting formula and supervised at all stages of manu- that spells reliability. You 
ma | facture by skilled metallurgists. They aim at one standard cannot buy a better screw 


' 

i 

| 

SCOTLAND STREET, GLASGOW, S.1. | 
yrams McNeil, Glasgow Phone: South 1131 | 





nly—a steel fit to be made into the world’s finest screws. -—specify Unbrako — always 
Melting, cogging and drawing, plus every inspection, Write for free samples 
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UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW COMPANY LIMITED . COVENTRY 


UNBRAKO SCHRAUBEN Gm.b.H., DUSSELDORF 
Fnter No. 302 on reply card 





RECLAIM USED CORE WIRE WITH 
MANCHESTER-BUILT 
KANE & ROACH 
CORE WIRE STRAIGHTENERS. 








RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 


CAPACITIES 4” TO 3” DIA. AND 
is” TO #” DIA. WIRE. 


ROLLS OF HARDENED STEEL. 
FOR DETAILS WRITE TO 


J). W. JACKMAN & COMPANY LIMITED 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, _ 3. 
Telephone : DEANSGATE 4648-9. Telegrams : *‘ BLAST ’’ MANCHESTER. 
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STRUCTURAL 
STEELWORK 


WARDS 








4 


LF 
Ne ee 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


PHONE :- 26311 (22 LINES) - GRAMS:- FORWARD SHEFFIELD 
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New AEl 
Single-Operator 
A.C. Arc Welding Sets 


The latest “‘Thermac’ a.c. hand-welding 
sets incorporate improved design features 
which provide greater mobility and ease 
of operation. They require practically 

no maintenance. Both models comply 
with B.S. 638/1954. 





ALTERNATIVE RATINGS 
Model 185799 has a continuous hand welding 
current range of 50-250 amps, with a maximum 
intermittent current of 333 amps. 

The larger set, model 185800, has a 

current range of 75-350 amps, with a maximum 
intermittent current of 450 amps. 


SMOOTH CONTROL 

The moving-coil regulator gives infinitely 
variable adjustment of welding current over 
the whole range without the use of tappings. 


SAFETY 
Sets are air cooled, making fire risk 
negligible. 


EASE OF ACCESS 


All working parts are easily accessible. 


Please write for 
descriptive leaflet 783/17-1 


Associated Electrical Industries Limited 


TRANSFORMER DIVISION - Heating & Welding Department 


TRAFFORD PARK, MANCHESTER 17 
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OUR VERSATILE PLANT... 


From this versatile plant flows 
a wide variety of Aluminium Alloy 


Gravity Diecastings, of which those 


illustrated are but a few examples. 


PBM castings are supplied as 
separate items or fully machined and 
assembled units to meet specific require- 


ments. 


PERRY BARR METAL CO. LTD., GREAT BARR, BIRMINGHAM 22A 
Phone : GREat Barr 1794-5-6 
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© CORONA 


| 


UPRIGHT DRILLING MACHINES 





GENERAL PURPOSE 





Ren 


THREE SIZES 
21”—-25” 28” Swing 


14” 14" 2” Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone — 
Leicester CORONA WORKS, LEICESTER Bree nec 


67534 (5 lines) 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
Enter No. 332 on reply card 





FOR GEARS AND GEAR UNITS OF 


EVERY DESGRIPTION...SPECIFY 


WITH A GUARANTEED 
AFTER SALES SERVICE 

















We have a technical 
representative or 
agent in your area 
ready to offer you 
expert advice on any 
gearing problem and 
suggest designs for 
any type of gearing. 


Why not call 
us in for free 
advice? 





Mechanical 
Handling 
Exhibition, 
Earis Court, 
3-13 May. See our 
Exhibit 
STAND No. DD.II 


First Floor. 


HIGHHELD 











GEAR & ENGINEERING Co., LTD., 

NILE ST., HUDDERSFIELD, YORKS. 

Telephone : Huddersfield 4490 (3 lines) 
Grams : Higears, Huddersfield. 
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_|HAMMERED OR 


sateteendguaa @ MOTORISED VALVES 

H.P. SINTERED METAL FILTERS 

POWDER FLUIDIZING VESSELS 
| STRAINERS - DUAL STRAINERS 

IN STEEL | OILY WATER SEPARATORS 

BLACK OR |) HAND PUMPS ( sTAINLEss sTEEL ) 

MACHINED | SPECIAL PURPOSE PLANT 


— | TO 24 TONS | 

STHWAITE FURNACES an | 

SCRIVEN MACHINE TOOLS LTD | THE INCE FORGE CO. LTD - WIGAN ¥ 
is 


York Street tronworks, Leeds 9 Tel.: 32411-2 
31, Victoria Stree, AW. Tel: dover 296 
































Enter No. 341 on reply card | Enter No. 342 on reply card | \ 


CORBLIN GAS « OIL * CHEMICAL 


DIAPHRAGM COMPRESSORS | AND NUCLEAR ENERGY 
ina | INDUSTRIES 


ALL PRESSURES UP TO 15,000 P.S.I. | 


.. for pure dangerous | We welcome your enquiries for the above products, and 
or corrosive also for items to customer's own design and specification 


gases and liquids | = 


| 
% No glands — therefore no losses. | 




















% Absolute purity of gas or liquid | 
always maintained. | 


% Volumetric efficiency remains con- 
Write for Brochure and full details to CGAL DS RGAE 


Sole Agents for the Unit dor | 
Ge. 7. (LONDON LTD 7 Ashley Place, Westminster, | EFIRTOP 








London, S.W.1 
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The eyes of the World... 





FLANGES 


The only flanges to be awarded a silver and 
bronze medal at the World’s Fair, Brussels 


KIRK’S other products included in the award are Malleable Fittings, Fabricated gp weve 


SPECIFY BUY AND USE 
, H Ee WO R 7 D’ Ss B E ST Welding Fittings, Welded Seamless Steel Tubes and oon tb ne esl Casting 


FLANGES FROM n Rig fk 4 & CO. (TUBES) LTD. 


74/82 PARADISE ST - LONDON : S.E.16 - BERMONDSEY 3156/7/8 
and at MANCHESTER - WALSALL . PONTYCLUN 
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to see the 
MANY 
NEW 

PRODUCTS 


exhibited on 


STAND L2 


ELECTRICAL 
ENGINEERS 
EXHIBITION 


at 


EARLS COURT 
APRIL 59 


CRABTREE 





Manufacturers 


Ring Circuit Wiring Accessories 



































New products include twin socket-outlets with and without 
switches and indicators ; fused spur units ; 
and * Jacelite’ surface boxes for flush accessories. 


Ceiling Switches 


A new type of ceiling switch available in 5 amp. one- and 
two-way and 15 amp. double pole patterns. 


Miniature Circuit Breakers 


Type C-50 marks a dramatic advance in the economic 
application of circuit breaker control for all purposes. 

The range includes the first all-insulated Consumer's Unit, 
and a wide selection of metal-cased distribution boards and 
consumer's units for both surface and flush erection. 


Automatic Control Gear 


The latest developments in Crabtree automatic protective 
control gear and auxiliary equipment. 


J.-A. CRABTREE & CO. LTD., LINCOLN WORKS, WALSALI 


of Electrical Control Equipment 


C797 
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from the world’s widest range 
OF FANS FOR INDUSTRY SINCE 1883 


Ask for fully illustrated Publication 25/1 
‘Heavy Fan Engineering “’. It covers the large and 
lasses of equipment in the ‘ Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 
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Keith Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: TOTtenham 4522 


and at BIRMINGHAM BRISTOL GLASGOW LEEDS - LEICESTER MANCHESTER - NEWCASTLE-ON-TYNE 
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BoB Dake LAG. 


PRECISION GEAR MACHINES & TOOLS LIMITED is established as an associate company of the 
NATIONAL BROACH & MACHINE COMPANY of DETROIT at BODMIN ROAD, WYKEN, COVENTRY 


with sole rights to manufacture, import and sell 







GEAR SHAVING MACHINES GEAR HONING MACHINES 


GEAR SHAVING CUTTERS GEAR CHECKING EQUIPMENT 


GEAR HONES GEAR GRINDING EQUIPMENT 


further information from: PRECISION GEAR MACHINES & TOOLS LIMITED 
RED RING WORKS BODMIN ROAD WYKEN COVENTRY 


Telephone: WALSGRAVE-on-SOWE 2372: Telegrams: PREGERMAC COVENTRY 
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Simple to operate, Massey Mechanical Forging Presses are designed 
for the mass production of precision drop forgings. They can be used 
for three distinct purposes-die forging, extrusion and coining. 


The high speed type (for forging etc.) is made in sizes from 300 to 
3,000 ton and the low speed type (for extrusion and similar work) 
from 300 to 1,000 ton. 


2,000 ton Forging Press. 
Messrs. Forging & Presswork Ltd., 
Birmingham. 


MASSEY DESIGNS INCLUDE:- 
Steam and Compressed Air 


Mortlammers, Friction Drop B«S.AEASSEY FE? _ opensHaw - MANCHESTER - ENGLAND 


Hammers, Double-Acting Steam 
and Compressed Air Drop 

Rag es Counterblow 
Hammers, Forging Presses, U “ 


Rollers,  Sameng mk Presse 2 MAKERS OF THE WORLD'S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 


ng Ro ils. 
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FRONT VIEW SHOWING CONTROLLER 


REAR VIEW SHOWING THE CLARKE CHAPMAN 34 H.P. MOTOR 


6-TON AUTOMATIC TENSIONING WINCH 


on the 


“PRINCESS OF TASMANIA” 


BUILT BY THE NEW SOUTH WALES STATE DOCKYARD 
FOR THE COMMONWEALTH GOVERNMENT OF AUSTRALIA 


This winch is arranged with barrel to take two wires. A two-way switch is 
provided which gives a normal duty of 3 tons on each wire in “‘hand” control 


and. in “auto” control. renders out if the strain exceeds 4 tons on each wire. 


a, Lo CG CLARKE, CHAPMAN & COMPANY LTD. 
VAUh VICTORIA WORKS, GATESHEAD, 8. Co. DURHAM 


Representatives in Australia: PAGE ENGINEERING Co. Pty. Ltd. 401, COLLINS STREET, MELBOURNE, C. 1. 


S/46 
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SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


Sole Agents United Kingdom and Eire :— BURTON, GRIFFITHS & Co., LTD. 


MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
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SMITHS 


Magnetic Particle 


Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as 4 coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
with torque capacities between 1 3 and 

200 Ib ft, let us advise you on the application 


of these units in vour plant 


y ray ' 
N I] H\ S. SMITH & SONS (ENGLAND) LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON Pelephone WITNEY 678 
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Consett presses on with new 4-high Plate Mill 


£14 million plant wall produce 
plates with the finest finish in the world 


TORK 
Plate Mill was started in May | 
1958. Progress has been impressive. 


on Consett’s new 4-hig¢gh 


Now, half the roof is on and the 100 foot 
pillars which support the over-head cranes 
are in position. Three of these cranes are 


already at work, helping to install some of the 





CONSETT, COUNTY DURHAM 





* TELEPHONE - CONSETT 341 


mill’s equipment which has started to arrive. 
The mill, which is scheduled to start rolling 

during Period 111 of this year, will be capable 

of turning out finished plates 120” wide and up 


to go’ in length and will have a capacity of 


10,000 tons of steel plates a week—plates with 
the finest finish in the world. 


(12 LINES 





Consett’s new 4-high Plate Mill will soon be 
making an important contribution to the 
industrial capacity of the North East and of 
Britain as a whole. 


€°; CONSETT 


WF 
\s IRON COMPANY LIMITED 


* TELEGRAMS - “STEEL PHONE CONSETT” 
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outdoor 
A 400-ampere single-operator 
welding-generator coupled toa 


constructional Perkins diesel-engine 
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A.REYROLLE & COMPANY LIMITED - HEBBURN - CO. DURHAM ENGLAND 
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BROOK MOTORS LTD ° 


From London’s Finsbury Square, 
to the busy junction of New York’s 
Fifth Avenue and 42nd Street, a 
link is forged in a chain of service 
that spans the world. 





In both these busy spots are Brook ASEE 
ELECTRICAL 
Sales Offices, where the world’s ENGINEERS 


EXHIB! 


TION 
most respected electric motors > 





may be purchased. But that is not > 
all ; the links reach out to 500 cities E 
in seventy-two countries, to give 7 


an unrivalled service to Brook pro- 
ducts everywhere. 


HUDDERSFIELD 


: 60/4 
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The choice 


is often 
difficult 





May we pick the winner for you... 

When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze, or 
Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof. .. will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LonooN) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-ferdica Works, North Circular Road, London, N.W.2. Tel: GLAdstone 6377 1732A 
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DRANSFIELD & CO 


CONSULTANTS & AGENTS TO THE 
FOUNDRY & ENGINEERING INDUSTRY 


® 
lron and 
Non-ferrous Castings 


INSPECTION OF CASTINGS, 
AND PATTERNMAKING, ETC., 
CARRIED OUT FOR CLIENTS 
ANYWHERE IN THE 
COUNTRY 


Experts in Co* Process, Shell Moulding, 
& Mechanisation 


10 ASHDOWN DRIVE, SWINTON, Nr. 
MANCHESTER 


Telephone- SWINTON 3565 
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STEEL FRAME | 


BUILDINGS 


OF EVERY DESCRIPTION | 
Factories, Sheds, Mill Buildings, | 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
ower Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW {| 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, || 


-_ . _ 
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purposes 


CENTRIFUGAL 

GEAR 

TURBINE 
®MINI-GEAR 

HAND 

OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@-. HP. 230 1:50 MOTORISED 





write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE MAIDSTONE 4728 
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Overhead Electric R - = CC 
Travelling Cranes by 





























E.0.T. Cranes up to 50 tons S.W.L. and 100 ft. span Reed Crane and Hoist 


Electric Hoists up to 15 tons S.W.L. 


Jib Cranes, Goliath Cranes, Com pany Li m ited 


Winches, Telphers & Runways. 
Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 











SOUINLS?AIE) sures HIGH DUTY suo 


by the makers of Kinylon and Kinrod Grilles rh Castings 
and 


solve the problem mad, Components 


If you need a 

of wide entrances and a sloping road. The casting or com- 

bottom rails on these Kinnear Shutters ponent for a 

are shaped to accommodate the rise of difficult or very 

the road, to ensure good closure highly specialised 

and complete weather application, pass your 

protection. problems to the John Williams 

Foundry Division—they’ll do the 
rest. 





A COMPLETE TECHNICAL AND 
FOUNDRY SERVICE 


i Backed by advanced re- 
— ~ search laboratory facilities. 
For a consultation—without 
charge or obligation—or a fold, cast in S.G.Ni- 
copy of our technical book- Resist alloy iron, stands 
let ‘“‘Sound and_ Solid up to extremely high 
Castings’’—write to: working temperatures. 


ae a aa lac aan JOHN WILLIAMS OF. CARDIFF LTD 


‘e : y y 7 Burmingh : Highb y 2804. 
PO mig 2 An a yy ek oe ; toma 1008" Cardiff "51428 EAS T MOORS ROAD ee A RDI FF 
Telephone: Cardiff 33622 (12 lines) Telex 49303 


This turbo blown diesel 
engine exhaust mani- 
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There are other screw pumps, but 
there is only one IMO. This pump 
has the perfected form of IMO 
design. It is this thread form 
which accounts for the exceptional 
efficiency of IMO pumps. IMO 
pumps are manufactured in every 
For 
twenty-five years they have been 
made in Great Britain by Mirrlees 
(Engineers) Limited who have 
contributed their quota to a vast 


industrial area of the world. 


common fund of application 
experience and manufacturing 
techniques. This places Mirrlees 
(Engineers) Limited in a unique 
position to advise and supply you 
with the correct IMO Pump for 
oil or viscous fluid duties in land 


or marine service. 





MIRRLEES 


MIRRLEES (ENGINEERS) LTD. 
Subsidiary of The Mirrlees Watson Co. Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. 
London Office : 38 Grosvenor Gardens, S.W.1. 
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Streamlined 


SERVICE 











our vreanwsation technically and pect- 


ficalh to deal with all th problems of 


pe LUISE we han equipped and staffed 


££) 


modern metal cleaning, we ave able to provide the 
right process and the right product lo imeet any 
unusual requirement, Consultation mith “S.A.C.” 


technicians 1s the streamlined wa) of getting the 


answer which saves you time and cost 





SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS + CENTRAL AVENUE 
WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE « FERROCLENE + ALOCLENE * FERROMEDE *« BRAZOCLENB 
(Regd. Trade Marks) 


WAR OFFICE AND AIR MINISTRY 





APPROVED BY ADMIRALTY, 








| 
| 
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SWEMATIC 
HIGH PRESSURE 
GREASE GUN | 







A top quality gun at as 
exceptionally low price 
Fully guaranteed: many 
hundred thousand in 


daily use. 


39/6 


Complete with cranked 
pipe and 
chuck, as 


extension 
hy draulic 


illustrated. 


* The ideal gun for garage and 
workshop use. * Easy operation of 
the side lever gives pressures exceed- 
ing 6,000 Ib. p.s.i. * For oil (SAE 
90 or heavier) and all grades grease. 
* 16 0z. capacity. * Suction load- 


ing. * Valve to release airlocks 
* All parts replaceable. * Black 
oxide and nickel finish. * Special 


terms for quantities. 


i aitaeias Renmei se ~ 

HYDRAULIC 
GREASE 
NIPPLES 

Made to British Standards | 

and interchangeable with other 

makes. Available in bulk or | 


in handy assortments of all 
Very keen | 





— eee eee eee eee ee ee, 


popular sizes 





ee 


LAWRENCE EDWARDS & CO. 
(ENGINEERS) LIMITED | 


Ly KIDDERMINSTER, WORCS. 
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*, 22 DC motors and generators, of 
Rigi 
W's any enclosure, at 


* are always happy to help solve 


for you quickly 





In these days of AC it is not 

always easy to get DC motor: BE 
and generators quickly and at a : 
reasonable price. Fortunately, 
EPE specialise 


ment, bringing ‘years of experi 


in DC equip- 


ence,to, bear on the subject, so 
{that one can always be sure of 


competitive 


‘prices, on short delivery. EPE 


DC problems, too. 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD 
Bromford Lane, Birmingham 6 
"Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 
London Office: 421, Grand B Trof 
re, W.C.2. "Phone; WHiteha!! 5443 


~ 
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J | CASTINGS IN GREY IR 
0 
TO SPECIFICATION ‘ 


THE ENGINE 
INDUSTRY _ 


UP To Two TONS) 













NSHAW FOUNDRY 


LIMITED 
STAINES, MIDDLESEX 


TELEPHONE: STAINES 426i 
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Whatever the weather 


Ventilators and louvres designed by 
Templewood Hawksley provide 


maximum, trouble-free efficiency ina 
wide variety of buildings. 

Economical and simple to install, they 
make for easy maintenance, and are the 


complete answer to all standard 
ventilation problems. 
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“practical - weathertight closure - precision- engineered 














‘ 
Ventilating Shutters. Photo by courtesy of Quaicast Ltd., Derby 


Roof Slope and Vertical Louvres 
Continuous Ridge Ventilators 

Cowl Extractors 

Natural and Fan-assisted Ventilators 
Ventilating Shutters 











URC SHA HAWKSLEY | BUILDING DIVISION 
MEMBER OF HAWKER SIDDELEY INDUSTRIES LTD, 








OUR TECHNICAL DEPARTMENT WILL BE PLEASED TO CO-OPERATE IN PREPARING COMPLETE VENTILATION SCHEMES. WRITE OR CALL: 
TEMPLEWOOD HAWKSLEY LIMITED, VENTILATION DEPARTMENT, 2 BUCKINGHAM AVENUE, SLOUGH, BUCKS. TELEPHONE: SLOUGH 23212 
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Skefko is proud of the part it 
has played in so many fields 

of engineering in the past 50 
years—for ever since its 
foundation &5!;S!*" has been in 
the forefront of engineering 
development. Whatever the 
future may bring; whatever new 
fields of engineering are 
explored, Skefko will continue 
its proud tradition of offering 
the engineering industry “the 
right bearing in the right place”. 


oS SL 





THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON : BEDS, 


G217 
Enter No. 481 oa reply card 











THE ENGINEER 


No. 5436 


APRIL 1, 1960 


VOL. 209 





PARKS AND PEOPLE 

The exhibition of car parking at the Institution of 
Civil Engineers which closed last Saturday inspired in us 
thoughts that went well beyond the somewhat mundane 
matter of parking cars. No doubt the reason was that 
it seemed to have inspired the organisers to think some- 
what beyond mere car parking, too. The various kinds 
of car park were, of course, all illustrated by plans and 
models. One of the main kinds of car park is that based 
upon the ramp. The ramp can itself be the park ; or it 
can serve a multi-floor parking space, being then arranged 
in a variety of ways outside or inside the building. Then 
there are the parks based upon some mechanical means 
of moving the cars and stacking them, of which a wide 
variety are available ; below ground parks ; ground 
floor parks below buildings ; on the roof parks ; and, 
of course, ordinary out-of-doors ground level parks. 
In the planning and construction of all types, engineering, 
and even more particularly architectural problems are 
encountered. But what was especially interesting and 
inspiring was that the organisers had recognised at least 
three other forms of car park, which they might quite 
easily have neglected. They were the “ motel,” the 
* drive-in * bank or post-office, and the open air cinema. 
In addition they had arranged to show drawings and 
photographs of shopping precincts with, of course, special 
reference to the provision of car parks close by ; and 
they also provided illustrations of restaurants on bridges 
over motorways and in other sites alongside them necessi- 
tating the provision of well laid out car parks. 

For long we have appreciated that electricity, the 
telephone, and the television set have in large measure 
revolutionised work and play in the home; and that 
those products of engineers, in conjunction with the 
teleprinter and closed-circuit television, may soon revo- 
lutionise commercial life by making decentralisation of 
office staffs possible thereby easing rush-hour traffic. 
In conjunction with road haulage they have made it 
possible to build factories on green field sites far from 
the centres of large towns or the run of railways. But 
what had not been so effectively brought home to us 
before is the influence of the private car in revolutionis- 
ing the layout of towns, and particularly their shopping 
centres, and the planning of buildings such as hotels and 
restaurants, banks and post-offices. To-day, architects 
and town planners are having to design cities and towns 
to suit the fact that people in increasing numbers own 
cars and want to make use of them. They try to exclude 
cars from shopping centres, holding rightly that road and 
pedestrian traffic should not be mixed. But an essential 
part of any such plan is the provision close by of a car 
park which must be designed to fit into the visual scheme 
of things. Nor is the “ drive-in bank ” a kind of pander- 
ing to the odder whims of motorists. It is a valuable 
provision in that if the motorist cannot drive in to cash 
a cheque he will no doubt park his car on the highway 
while he does so. Even outdoor cinemas are less odd 


than they seem; because the parking space must be 
provided even if a conventional cinema lies alongside. 
In warm countries with dependable weather outdoor 
cinemas are no doubt more economic than indoor ones 
and very possibly more comfortable! The conception 
of what a hotel should be, is of course, rapidly changing. 
In the old coaching inn provision had to be made for the 
horses, which needed to be groomed and fed, and for 
carriages to be placed under cover. There had to be 
ample stabling accommodation and lots of servants. 
To-day the motorist usually prefers to put his own car 
away and it needs no further attention at the hotel. 
Nor does the motorist stay long. For his vehicle is 
more comfortable than a horse-drawn carriage ; and 
his “‘ horses” do not get tired. The “* motel’ is becom- 
ing the recognised answer. In this country we are still at 
a very early stage in the revolution. In the U.S. it has 
gone much further ; and there a number of mistakes 
have been made. There is, fortunately, no need for car 
manufacturers, road engineers and architects to repeat 
them here. Yet we do wonder whether we may not be 
making a mistake of a different kind. Are we hastening 
fast enough to bring the revolution about ? Mr. Marples 
is reported to be horrified by the latest road casualty 
figures. So must everybody be. But the answer is not 
to look for scapegoats and apply savage penalties to them. 
It is to hasten the provision of safer roads, particularly in 
urban areas. Far the most effective way to lower the toll 
of the roads would be to step up expenditure on improved 
roads, and thus bring in the revolution sooner. 


SHIPBUILDING INDUSTRY AND THE FUTURE 


In proposing the toast of ‘“ The Royal Institution of 
Naval Architects ’ at the annual dinner of the Institution 
held on March 22 Lord Hailsham, Minister for Science, 
asked some questions about the current position of ship- 
building. He noted that output from the yards had been 
steady during the last ten years and that Britain’s share of 
world production had fallen from 37 per cent to 16 per 
cent. Furthermore her erstwhile pre-eminent position as 
shipbuilder had been taken over by Japan. Another 
point remarked upon by the Minister was the building of 
shipyards in other countries which meant new com- 
petitors and the expansion of building capacity to one 
greatly in excess of world demand. This position involved 
increasingly severe competition and together with other 
factors might cause our production, he said, to drop 
heavily in the next five years. Should this obtain the 
survival of the industry would depend on the strength of 
its competitive ability. Bearing this in mind the Minister 
asked if the industry was satisfied with what it was doing 
and was utilising its space to the best advantage ; and 
he suggested that there were perhaps too many shipyards 
and that amalgamation into larger units might be a 
solution. Research expenditure also received his atten- 
tion, and he quoted £1,500,000 spent by individual 
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firms in 1958 to which could be added another £1,000,000 
spent by the N.P.L., B.S.R.A. and Pametrada, and 
thought that the total was proportionally smaller than 
for other industries. Turning from finance to more 
practical aspects Lord Hailsham wondered about research 
on production techniques and their application but 
recognised that the industry was able to adopt techniques 
developed externally. The potentialities of computers and 
of automatic control devices also came within the scope of 
the Minister’s remarks, as did the maximum power of 
British diesel engines compared with powers developed 
by Continental designs. Many of the remarks made by 
Lord Hailsham concerning conditions currently obtaining 
in shipbuilding are of course only too well known to the 
industry, which realises that in a world where building 
capacity is greatly in excess of demand, competitive 
ability, which includes a fixed price, rapid delivery and a 
firm date for completion, and adequate credit facilities, 
is essential to survival. It is to ensure the achievement of 
these objects that, perhaps, an inquiry into the state of the 


industry may be justified. However, the limitations 


imposed upon shipyards by site boundaries are as well 
known as are the efforts made since the war to maintain 
production while going ahead with expansion and recon- 


struction programmes. Despite difficulties about £100 
million has been spent in providing new slips, new and 
bigger capacity cranes, new shops and machines, and the 
benefits are beginning to be apparent in the improved 
building times achieved by certain yards. No doubt 
more can be done by shipbuilding firms and management. 
But labour must play its part as a member of a production 
team, for without such co-operation capital expenditure, 
planned production and modern tools can achieve 
nothing. Whatever may be the faults of management, 
labour should surely cast the cold eye of research into 
its rule book and be prepared to delete those rules which 
are archaic and those which are not in accord with a 
modern tempo of production. 

Remarks by Lord Hailsham related to the formation 
of larger units seem to be coloured by the Government 
leaning toward the amalgamation of the aircraft com- 
panies. Whatever the success of such a policy it must be 
remembered that the design and construction of aircraft 
and ships are, except for certain technical aspects, poles 
apart. The development of an aircraft is a matter of 
considerable expenditure of time and money to produce 
at first only a prototype of the eventual service aircraft, 
whereas ships are built for immediate service. It is 
very doubtful if amalgamation would be helpful and 
there is at present no evidence to indicate that the larger 
shipyards are any more efficient than the smaller yards. 
With the wide diversity of ships built in British yards 
there cannot be a single yardstick to measure economic 
size. 

The amount quoted as being spent on research by the 
N.P.L., B.S.R.A., and Pametrada can be accepted as 
official, but that spent by individual firms and the accom- 
panying comment appear to be an echo of a statement 
made in the Annual Report of the Advisory Council 
on Scientific Policy in 1957. That criticism was met by 
a forthright rebuttal by Sir J. A. Milne and it is note- 
worthy that it was not repeated in 1958. It must be 
realised that ships are tailormade and that research is 
directed to improvement rather than to the evolution 
of new designs. The design of a ship is prepared to a 
specification based on experience in the trade for which 
the ship is intended, length of voyage, weather considera- 
tions, port facilities, &c. Each ship incorporates new or 
improved equipment so that it is in effect a vehicle of 
research, and the cost of that research appears as a 
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capital charge. The amount quoted by the Minister can 
hardly be considered as remotely covering the actual cost 
of research in the shipbuilding industry. 


CO-OPERATIVE ELECTRICAL RESEARCH 

In a recent lecture reported in these columns Lord 
Nelson of Stafford emphasised that one of the more 
important requirements of a research establishment was 
a well-organised information service for, with the enor- 
mous volume and range of scientific work that is being 
done throughout the world, it is essential to avoid dupli- 
cation and wasteful effort and it follows that all who are 
concerned with research anywhere should be fully alive 
to what is happening elsewhere. A keen information 
service is a step in the right direction. But as Lord 
Nelson has proved repeatedly, by his energetic world- 
wide peregrinations, the best way to learn about peoples 
and their problems, preferences and needs is to travel 
and get information by personal contact. 

This precept is true, whether the quest concerns 
industry, commerce or scientific research, and we were, 
therefore, interested to learn that two senior members of 
the Electrical Research Association set out, a week ago, 
on a brief but obviously busy visit to the United States 
and Canada. They are Dr. H. G. Taylor, the director of 
the E.R.A., and Mr. L. Gosland his research manager, 
and their visit has two main objects. The first is to see 
what research is being done in those countries on sub- 
jects that are of interest to the E.R.A. and the second is 
to try to recruit new members for the Association from 
Canadian manufacturers and electricity supply under- 
takings. In the U.S.A. the tour will include visits to a 
large number of electrical manufacturers as well as the 
Massachusetts Institute of Technology, the Battelle 
Research Institute, and the Rural Electrification Admini- 
stration in Washington. In the Underwriters’ Labora- 
tories, Chicago, the studies on flameproof equipment 
will be of special interest in view of the E.R.A. work in 
this field. In Canada Dr. Taylor and Mr. Gosland will 
visit E.R.A. members, including the National Research 
Council and the Defence Research Board. Between 
these visits time will be found to give lectures about the 
E.R.A. and its work. 

Since the E.R.A. exists to carry out and foster research 
in electrical matters we are glad to note, from this good- 
will tour, fresh evidence that the Association seeks to 
tell others about its work and, thus, to encourage the 
recruitment of new members. Another quest of the 
E.R.A. that seems to be equally praiseworthy is that of 
increasing its direct effort devoted to research in elec- 
tronics—at present only about 10 per cent of its total 
work. This aim is logical, for electronics is a rapidly 
growing branch of the electrical industry and one in 
which the borderline between power and “ light current ” 
applications is becoming increasingly diffuse. Physicists, 
electronics engineers and power engineers all have a 
common interest, though with a different emphasis, in 
the study of semiconductor materials and hot plasma, 
for example, and we wish the E.R.A. success in its 
efforts to expand its interests and maintain the essential 
unity of electrical research. 


AGRICULTURE AND THE ENGINEER 

A recent White Paper dealing with the assistance 
given by the United Kingdom to overseas development 
points out that “ malnutrition is the common lot of 
millions in the poorer countries of the world.” This 
tragic fact is one which is frequently emphasised ; it is 
one which is not overlooked by engineers in the variety 
of tasks they are called upon to perform at home and 
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overseas. When the present Parliament was opened 
last October, the Queen’s Speech reiterated that the 
improvement of conditions of life in the less-developed 
countries of the world would remain an urgent concern 
of the Government. The Government’s avowed inten- 
tion is to “ promote economic co-operation between the 
nations and support plans for financial and technical 
assistance.” Within the last few days we have listened 
to comments on this important matter which were 
contained in speeches by an agricultural engineer and a 
farmer. The engineer maintained that it would go some 
way towards alleviating the under-nourishment of two- 
thirds of the world’s people if the present output of the 
agricultural machinery industry were doubled. The 
farmer’s main point was that much of the world’s agri- 
culture to-day is in the position that this country’s was 
in the seventeenth century. Both were agreed that the 
challenge presented by the needs of the world’s under- 
developed territories demanded more than an expansion 
of agricultural machinery sales, important as that is 
to this country’s export trade in particular. 

The high standard of farm mechanisation which has 
been achieved in this country during the last fifteen 
years or so is well publicised. It deserves to be. If the 
latest available machinery census (1958) is taken as a 
guide, the number of farm tractors at work in this 
country exceeds 432,000 which means one tractor to 
every twenty-five acres of tilled land. When thought is 
given to the many items of equipment which those tractors 
operate, it is quickly appreciated that the efforts of 
engineers in improving the productivity of British farming 
have been, and continue to be praiseworthy. The agri- 
cultural engineering industry’s contribution to overseas 
trade is no less meritorious, for in the last five years the 
annual value of farm machinery exports from this country 
has almost doubled and now exceeds £100 million. But, 
as we have already suggested, the world’s needs will not 
be satisfied merely by increasing machinery sales. The 
farmer to whom we listened last week had something 
else to say. He commented, somewhat lightheartedly it 
is true, that, frequently, in the past, the farmer has been 
the “guinea pig” in agricultural engineering develop- 
ment. The importance of machinery testing and field 
trials must not be under-estimated. Nor must the value 
of standardisation, applied knowledgeably and_ selec- 
tively, be overlooked. These are but a few of the essential 
factors in the aid which engineers are challenged to 
render in raising the agriculture of backward countries, 
with their under-nourished peoples, to something 
approaching the standard which has been reached in this 
country. 
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THE SHAPE OF SIGNALBOXES 

Although the signalboxes of different railways used 
to have a certain individuality, all conformed to a similar 
logical shape. This was governed by the locking frame, 
and since the levers were a part of the frame there was a 
natural unity between the upper and lower floors. To-day, 
locking frames are giving place to relay rooms, and 
levers to control panels or consoles, so that there is 
sometimes little reason for the two parts of a box to be 
similar in plan. In fact, London Transport has recently 
opened a signalbox at Amersham with its operating 
floor at right angles to the ground floor so that it 
appears as a separate entity. Even the concrete access 
stairway, we learn, is cantilevered away from the build- 
ing, leaving the upper and lower halves “ still visually 
separated.’ Clearly it would be as unsporting to dwell 
upon the method by which the signalman mounts to this 
airborne temple as to reveal that Juliet reaches her 
balcony by a pair of household steps behind the scenery. 

A similar disparity in shape and size of the upper and 
lower storeys will be seen in the new power signalbox 
for Victoria Station, Manchester, in the London Midland 
Region, but here the ground floor will consist of a 
number of staff amenity rooms. This seems to have 
dictated the size of the relay accommodation on the 
floor above, which appears excessive for what is described 
as “ the complex electronic equipment needed to actuate 
the power signalling.” One would have expected in 
these days to see such accommodation shrinking in step 
with the miniaturisation of components and solid-state 
circuitry. Here again the operating room is of smaller 
area than the floors on top of which it is perched, although 
a staff mess room is incorporated with it. Visual separa- 
tion has not been attempted, however, and although the 
traditional outside access staircase has gone, the truth 
that the signalman reaches his post by going upstairs inside 
the building is allowed to be self-evident. 

In both designs the window space on the operating 
floor has been reduced compared with old boxes, for 
much of the area a signalman controls to-day is out of 
his range of vision, and the illuminated diagram tells 
him most of what he wants to know. Through the 
signalbox windows, travellers may still from time to 
time glimpse the signalman critically observing the 
trains under his control for faults such as a missing tail 


lamp. What they are losing is the old, familiar view as a 
box glides past the carriage of the signalman at his lever 
frame with arm upraised, perhaps in reassuring salutation 
to the train, but more likely in the act of tapping out 
“train entering section” on the block instrument to the 


box in advance. 





** Nores AND MEMORANDA ” 

* The repairs of locomotive engines in full work average 10 per cent 
annually upon their cost.—There are nearly 3,000 collieries in the 
United Kingdom, the average product of which is 22,000 tons annually. 

Coal has been carried in large quantities, from the Ruabon Collieries, 
over the Great Western Railway, to London, for gd. per ton per mile. 
The puddlers at the best Yorkshire ironworks puddle 27 cwt. of iron 
daily at 11s. a ton. From this the puddler pays his two helpers 18s. 
and 8s. respectively weekly.—Mr. Isherwood proposes to make the 
upper tubes of multitubular boilers of less diameter than those lower 
down, to facilitate the circulation of the water and the disengagement 
of the steam.—The celebrated “* A *’ engine, built by Robert Stephenson 
and Co., for the York and Newcastle (now North-Eastern) Railway, 
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ran On one Occasion, prior to 1846, forty-five miles in forty-seven 
minutes, taking with it a load of seven carriages.—A simple apparatus 
has been introduced into America for separating the fibres of non- 
resinous wood, for its conversion into paper. A steam cylinder, 6 in. 
or 7 in. in diameter, and from 20 ft. to 25 ft. long, is provided at one 
end with a fixed cover, and at the other with a movable lid»or valve, 
held on by catches. The wood is placed in the cylinder and the lid 
fastened closely. Steam of a pressure of 180 Ib. per square inch is 
then let in, and retained until the wood is permeated with it. The 
movable lid is then disengaged by a trigger, whereupon the wood is 
shot violently from the * gun,’ as it is called, and the fibres of the wood 
me completely separated by the sudden expansion of the steam among 
them.” 














The Great Western Railway and Its 
Personnel 


By H. HOLCROF1 


No. 


The scheme for a railway from London to Bristol received assent 125 years ago. 
In the article which follows the author deals with the broad gauge period of the 
Great Western Railway and the later acquisition of standard gauge lines which made 


it necessary to introduce a mixed gauge. 


The years from 1863 to 1892 saw the 


spread of standard gauge to all parts of the system, and the first step towards 
the Paddington to South Wales main line as it is known to-day by the building 


of the Severn Tunnel. 


In this period the G.W.R. took on the construction 


of all its own locomotives and rolling stock at Swindon and Stafford Road. 


F all the railway companies in Great 
Britain, the Great Western was the most 
distinctive; this was due to those amongst 
its personnel who laid its foundations, 
guided its destiny, and developed and ex- 
panded its system. The rank and file ever 
gave loyal and devoted service to the one 
company that retained its identity, its name 
and traditions for well over a century. Even 
after some twelve years, the old Great West- 
ern is still recognisable in the Western Region 
of British Railways, retaining such features 
as its own form of the automatic vacuum 
brake, its own automatic train control, the 
position of the driver on the right-hand side 
of the footplate, and its own method of teste 
ing locomotives in service. The old traditions 
and loyalties linger not far below the surface; 
the former Great Western may be dead, but 
it won't lie down! 
Although a proposal for a railway worked 


Charles Saunders, secretary of the London Com- 

mittee which promoted the Great Western Railway, 

and later secretary of the company and superinten- 
dent of the line 


by steam locomtives was put forward as 
early as 1825, it was the success of the newly 
opened railway between Liverpool and 
Manchester in 1830 that brought matters to 
a head and led the enterprising citizens of 
London and Bristol to think that a railway 
between their cities would be equally suc- 
cessful. Committees were formed at each 
to initiate a scheme, and the services of the 
eminent engineer, I. K. Brunel, were engaged. 

Money was subscribed towards shares in 


the proposed company, but not to the amount 
necessary before the authority of Parliament 
could be obtained. Here entered upon the 
scene a notable character in Charles Saunders, 
secretary of the London Committee, who 
traversed the intervening country, and by his 
energy and powers of persuasion induced a 
sufficient number of new subscribers to con- 
tribute and so allow of a Bill being presented 
to Parliament in 1834. This scheme, which 
involved a terminus near Vauxhall Bridge in 
London, was rejected, but another, in which 
a joint station at Euston was planned, re- 
ceived assent in 1835; it was modified later 
to make the terminus near the canal basin at 
Paddington instead. 

In making the preliminary survey over the 
route selected, Brunel was struck by the almost 
level character of the line for the greater part 
of the mileage and the fact that such curves as 
were necessary could be set out to a very large 
radius. He grasped the opportunity pre- 
sented here for high-speed running, due to the 
low tractive resistance of trains, but he did not 
think this could be done on the 4ft 84in 
gauge so far adopted on the earlier railways, 
and he considered a wider gauge to be de- 
sirable for stability. He thought that the 
wheels of the rolling stock should be as large 
as possible in relation to the diameter of the 
journals and the lower part of the bodies of 
the vehicles carried between the wheels 
instead of above them, so lowering the centre 
of gravity. 

The question of gauge had been purposely 
omitted from the Bill, and Brunel afterwards 
put forward his recommendations for a 
gauge of 7ft, which was accepted. At that 
period the London and Birmingham and the 
Grand Junction Railways formed a continu- 
ous 4ft 84in line north-westwards from Lon- 
don, and further developments were all to 
the north of that line. South-westwards was 
the 4ft 8$in gauge London and Southampton 
Railway. Thus, with London as origin, there 
was a large sector of England and Wales 
open for broad gauge development. From 
the Great Western main line branches were 
visualised to the north and south, while 
infilling of the region would be started by the 
Cheltenham and Great Western Union 
Railway and the Bristol and Exeter Railway, 
both to be built to the 7ft gauge. The ques- 
tion of interchange of traffic with the nar- 
rower-gauge railways had not so far arisen 
and seemed of small importance compared 
with the speed and passenger comfort ex- 
pected of the broad gauge. It will be noted 
that the emphasis was on passenger carrying 
and that freight was a secondary considera- 
tion, the reverse of things on railways in the 
industrial north country. 

Construction of the line started at each 
end, and for the track Brunel adopted bridge 
rails laid on longitudinal sleepers, transoms 


April 1, 1900 THE ENGINEER 


being used to connect and support the sleep- 
ers at intervals. These in turn were fastened to 
piles driven into solid ground in order to hold 
the timber framework down so that gravel 
packing could be rammed hard under the 
sleepers. 

In the case of rolling stock, Brunel made 
no attempt at design, but in ordering from 


Brunel, who was engaged by the London and 
Bristol committees as their engineer 


I. kK. 


contractors he laid down certain stipulations 
which had to be met. In the case of the 
locomotives, the builders had great difficulty 
with their designs to meet these stipulations 
and, as a result, some of the locomotives 
delivered could only be described as freaks. 
lo take charge of the running and mainten- 
ance of the locomotives Brunel engaged in 
1837 the services of a young engineer, 
Daniel Gooch, then but 21 years of age. 
Trial running was made in stages as con- 
struction proceeded and the line gradually 
opened to the public as far as Maidenhead. 
After the novelty had worn off, disappoint- 
ment was expressed by a section of the share- 


Sir Daniel Gooch, who joined the G.W.R. at the age 
of twenty-one to take charge of locomotive running 
and maintenance 
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holders and opposition was raised against 
Brunel going any further with the broad gauge. 
The track was difficult to maintain due to the 
method of packing the ballast, and with un- 
yielding support at the piles an undulating 
motion was given to the carriages, which 
reacted on the springs and gave most un- 
pleasant riding. 
the locomotives was poor, breakdowns were 
frequent and service unreliable. 

Brunel eventually overcame his critics, but 
in continuing the broad gauge westwards from 
Maidenhead he abandoned the pile attach- 
ment and adopted a heavier rail section and 
larger sleepers, which were laid on the ballast. 
Iransoms and the tie bolts merely preserved 
the gauge. 

As the line advanced westwards, the ques- 
tion of a locomotive establishment arose 
Brunel in company with Gooch visited the 
site where the Cheltenham and Great West- 
ern Union Railway was to join the G.W.R. 
main line, a spot in open country near the old 
market town of Swindon. This junction was 
at the summit of the line, and to the east was 
an easy road with but slight gradients and 
suitable for fast running of trains by loco- 
motives with large-diameter driving wheels; 
westwards there were gradients of | in 100 
to be faced, for which smaller wheels would 
be more suitable. This, then, was the most 
suitable point for change of engines; ade- 
quate water was available and fuel could be 
brought in by canal. Also, an establishment 
was proposed which included a large running 
shed, repair shop for maintenance backed by 
a factory for the complete building of new 
locomotives and for their general repairs. 
As it was open country, it would be neces- 


The performance of most of 


0-6-0, both with Sft wheels, for the respective 
sections. 

Delivery began in 1840 and the new loco- 
motives proved to be thoroughly reliable, 
while the 7ft passenger engines, known as the 
* Firefly * class, soon established a reputa- 
tion by their fast running. 

Charles Russell became chairman in 
and held office for the 
next sixteen years, a 
period of continuous 
growth under his able 
guidance after the Lon- 
don-Bristol line was 
opened throughout in 
1841. Charles Saunders 
was appointed Secre- 
tary to the company 
and Superintendent of 
the Line in 1840. 

By 1846 Swindon 
works was ina position 
to build locomotives 
and Gooch designed 
another 2-2-2 engine 
considerably larger 
than the * Firefly.”’ It 
had &ft driving wheels, 
18in by 24in cylinders, 
a large boiler and the 
link motion which 
Gooch had invented. 
After a short period 
the “* Great Western,” 
as it was named, was converted to a 4-2- 
and was followed by a batch of engines of an 
improved design known as the * Iron Duke ” 
class. 

With these powerful engines the G.W.R. 


1839 
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New Swindon in 1847, looking west, with Gloucester branch on right 


sary to construct a large number of houses to 
accommodate footplate and shed _ staff, 
mechanics and labourers, besides the large 
station staff at the junction. The proposal 
was put forward to the board, who approved 
it, and a start was soon made on the town of 
New Swindon and its famous works. 

Owing to the unsatisfactory position as 
regards locomotive power, Gooch was in- 
structed to prepare his own designs and have 
locomotives built to them by contractors. 
There were four classes, a 2-2-2 with 7ft 
driving wheels for passenger service between 
Paddington and Swindon, a similar design 
with 6ft wheels for the Bristol and Swindon 
section, and for freight working a 2-4-0 and a 





was far in advance of all other railways; in 
1848 the 77 miles from Paddington to Swin- 
don were run in | h 25 min with two inter- 
mediate stops, involving an overall speed of 
more than 54 m.p.h. and a running speed of 
over 61 m.p.h. The general public greatly 
favoured the broad gauge with its fast and 
punctual services and the smooth riding of its 
wide and comfortable coaching stock. 

It was otherwise as regards the freight ser- 
vices and it was this side of the business which 
in time led to the abandonment of the broad 
gauge. Due to the expansion of the 4ft 84in 
lines, termed narrow gauge at that period, 
these began to impinge upon and intersect 
the Great Western system, and at such points 


special sheds had to be provided to give shel- 
ter to merchandise in transfer from broad to 
narrow gauge wagons, or vice versa, giving 
rise to damage, delay and additional cost. 
Traders and others raised an outcry and what 
was known as the * Gauge War’ began in 
1846, lasting some ten years, during which 
rival railway companies and commercial 





The broad gauge locomotive ‘* Firefly,’’ one of the first four classes designed 
by Gooch and built by contractors 


interests put every possible obstruction in the 
way of further broad gauge expansion, which 
was hampered by the passing of the “ Gauge 
Act” by Parliament. The Gauge Commis- 
sion set up by the Government recommended 
that 4ft 84in was to be the gauge to be used on 
all public railways, and so it is hereafter 
referred to as standard gauge. 

Nevertheless, when Russell relinquished the 
chair in 1855, the broad gauge had pushed 
northwards as far as Wolverhampton and it 
was being extended southwards to Salisbury 
and Weymouth, while the South Wales 
Railway was operated by the G.W.R. broad 
gauge locomotives. 

In 1854 the G.W.R. acquired the 4ft 84in 
Shrewsbury and Chester and the Shrewsbury 





Charles Russell, chairman of the Great Western 
Railway Company from 1839 to 1855 
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Broad gauge locomotive ‘** Lightning,’’ one of the ‘‘ Iron Duke ”’ class designed by Gooch and built 
at Swindon 


and Birmingham Railways, but was not per- 
mitted to extend the broad gauge over them, 
so for the first time the G.W.R. had a standard 
gauge section. The repair shops for the two 
railways were at Stafford Road, Wolver- 
hampton, under the charge of Joseph Arm- 
strong, who was taken into the service of 
the Great Western and given superintendence 
over locomotive running on the section be- 
tween Chester and Oxford, both broad and 
standard gauge; so was formed the Northern 
Division of the Locomotive Department. 

As the works was laid out for maintenance 
only, extensions were planned for new shops 
to construct locomotives for the 4ft 8&4in 
gauge. While this was being carried out, 


Gooch designed a number of new classes of 


locomotives having the same characteristics 
as those on the broad gauge. Some were 
built by contractors and others at Swindon, 
being conveyed over the broad gauge to 
Wolverhampton in special well wagons. 
They were to augment the northern loco- 
motive stock and to replace some of the 
other and less satisfactory locomotives taken 
over. 

When the new shops at the works were 
built and equipped, Armstrong began to 
construct locomotives to his own design. 
Although Gooch as Locomotive Superin- 
tendent was nominally responsible, he gave 
Armstrong a large measure of independence, 


George Armstrong. Northern locomotive divisional 
superintendent, 1864-1897. He was in charge of 
Stafford Road works for a period of 33 years 


for as a broad gauge upholder he had no 
liking for the narrower gauge. 

The mixed gauge was completed between 
Wolverhampton and Oxford and then ex- 
tended to Didcot, Reading and Basingstoke, 
so enabling traffic to reach Southampton and 


other places in the south without break of 


gauge. London was at a disadvantage as 
regards freight traffic, so the third rail was 
laid in to Paddington from Reading and 
accommodation was provided there for stand- 
ard gauge stock in 1861. Upon this a 
passenger train service was inaugurated on 
standard gauge between Paddington and 
Birkenhead, while coal trains from South 
Wales could run to London on standard gauge 
via Hereford, Worcester and Oxford; mean- 
while broad gauge services to Wolverhampton 
began to diminish. 

The year 1863 saw the amalgamation of the 
Great Western with the West Midland Rail- 
way, which had itself been formed bya number 
of amalgamations. This was a standard gauge 
network extending over an area bounded on 
the east and south by Shrewsbury, Wolver- 
hampton, Oxford, Worcester and Hereford, 
with an extension into Monmouthshire. The 
Act authorising this merger also included 
amalgamation with the broad gauge South 
Wales Railway, which had hitherto been 
worked by the G.W.R. 

Brunel died in 1859 and his out-and-out 
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supporter, Charles Saunders, chief executive 
officer with the title of General Superintend- 
ent, only remained in office long enough to 
see the Amalgamation Bills through Parlia- 
ment before he resigned through ill health. 
He had largely contributed by his life’s work 
to the creation and building up of the Great 
Western system as it then stood. 

After the amalgamations shown in_ the 
accompanying map, the G.W.R. was no longer 
a predominantly broad gauge line ; the stand- 
ard gauge constituted 50 per cent of the 
mileage, and a large proportion of the 
freight traffic was carried by it. 

The dual office of secretary and general 
superintendent which Charles Saunders had 
held was divided, his nephew, F. G. Saunders, 
being appointed to the former, and James 
Grierson, the chief goods manager, was 
made general manager. As the policy of 
the board was to keep management in their 
own hands, they dealt directly with all the 
chief officers, in which case the general 
manager had control only of passenger and 
freight operation, and he looked after 
Parliamentary work. 

In 1864 Daniel Gooch resigned; the 
last of the ** big four”? who had built up the 
broad gauge, he saw that it had reached its 
zenith, and that it was only a matter of 
years before it would be replaced by the 
standard. Then but forty years of age, he 
went off to seek adventure anew in the lay- 
ing of the first submarine cable across the 
Atlantic Ocean. With him also resigned 
John Gibson, carriage and wagon superin- 
tendent. He it was who gave his name to 


the Gibson ring fastening, so universally 
adopted for securing tyres to wheel centres. 


To fill these offices the directors appointed 
Joseph Armstrong to be locomotive, carriage 
and wagon superintendent for the whole 
system, whereupon he moved from Wolver- 
hampton to Swindon, then a purely broad 
gauge works, and took up residence in a 
house which the company built for him and 
which he named *“* Newburn,” after Newburn- 
on-Tyne where his boyhood days had been 
spent. Hitherto the railway had obtained 
its passenger and goods vehicles from con- 
tractors, but at this time the directors 
resolved to build their own, so one of the 
first jobs for Armstrong was the construction 














The north end of Wolverhampton low level station, G.W.R., in broad gauge days (about 1854), showing 
the third rail of the mixed gauge 
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of new shops to the south of the main line, 
opposite the locomotive works. 


After designing and building the last of 
the broad gauge engines, construction of 


which ceased after 1866, Armstrong concen- 
trated on building a number of standard 
gauge locomotives of various classes, and 










standard gauge. Mixed gauge was then 
extended to Thingley Junction and Bristol, 
and in 1874 the whole of the branches to the 
south of the main line were similarly con- 
verted, so that nothing was left of the broad 
gauge except the original London to Bristol 
line, and that in mixed gauge, and nearly all 
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Extent of the G.W.R. after incorporation of the West Midland and South 


Wales Railways by the amalgamations of 1862-63 


good service for the next forty to fifty years. 

Owing to the difficulty in filling the chair, 
the directors prevailed upon Sir Daniel 
Gooch, as he had become, to return to the 
railway. He was elected Chairman in 1865 
and continued in this position until his 
death in 1889, so giving a second period 
of service lasting twenty-four years. The 
broad gauge was, however, in_ recession, 
and, as its traffic dwindled, service ceased 
on the Northern Division and the broad 
gauge rail of the mixed gauge between 
Wolverhampton and Oxford was taken out 
in 1869, and the material used to extend 
mixed gauge from Didcot to Swindon, 


whereby the latter first established contact 
with the standard gauge system in 1872. 
As soon as this had been done, the whole 
Swindon to 
converted 


Milford via 
broad to 


of the line from 


Gloucester was from 





Joseph Armstrong, appointed locomotive, carriage 
and wagon superintendent for the whole system in 
1864, with headquarters at Swindon 


In 1876 these railways were taken over, so 
that the G.W.R. broad gauge received a 
new lease of life, being extended from 
Bristol to Exeter and Penzance. 

It is remarkable that Armstrong produced 
in the various works under his command 
the whole of the rolling stock needed to 
replace the broad gauge stock as the sections 
were converted, without having to go to 
contractors. To aid him in this great 
achievement he had called William Dean, 
Manager of Stafford Road Works at Wolver- 
hampton, to be his Assistant. 

Worn out by his exertions, Armstrong 
died in 1877, and was deeply mourned by 
the entire population of New Swindon. 
The biographers of Timothy Hackworth lay 
as much stress upon his activities as a 
zealous Wesleyan in promoting the well- 
being of New Shildon, Durham, as they do 
upon his fame in locomotive engineering. 
Armstrong came under his influence at an 
impressionable age and it set the pattern for 
his conduct of life—firm in his dealings, yet 
with an underlying charity which guided all 
his actions. There is much in parallel in the 
lives of these two men. 

Although the directors had provided New 
Swindon with various amenities in 1841, the 
town had by 1864 become drab and down- 
at-heel. Unlike Gooch, who lived in London 
and had his office there, Armstrong came to 
live among his workpeople and their families. 
He became chairman of the Swindon New 
Town local board and by the energy and 
zeal displayed in his thirteen years there, 
the civic life and moral tone of the com- 
munity were stimulated. 

When Joseph Armstrong departed from 
Wolverhampton for Swindon in 1864, he 
left his brother George in charge of the 
standard gauge works and the northern 
locomotive division, giving him a very large 
measure of independence, and permitting 
him to design and construct his own loco- 
motives, though bearing responsibility as 
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locomotive superintendent for what was 
done there in his name. 

For a long period Wolverhampton was 
the largest running centre on the G.W.R. and 
Stafford Road Works the principal standard 
gauge locomotive building and repair depot. 
Men trained under George Armstrong filled 
most of the posts in the divisional offices 
of the running department, and the position 
of locomotive running superintendent was 
almost monopolised by a series of men who 
had served under him. 

When Joseph Armstrong began building 
standard gauge locomotives at Swindon to 





Armstrong 0-4-2 tank locomotive built at Stafford Road 


replace broad gauge ones made redundant 
by the conversions of 1872 and 1874, they 
differed entirely in design from those being 
built by his brother at Stafford Road. This 
duplication of locomotive practice was a 
peculiar feature of the: Great Western and 
extended over some thirty-five years or 
more. Even the style of painting was different, 
the Wolverhampton engines being dis- 
tinguished by their dark blue-green colour. 
Unlike his brother, George Armstrong 
was a big and powerful man of strong will. 
As a descendant of one of the most turbulent 
and warlike of the border clans, he could be 
tough and uncompromising, though he was 
well liked and respected by his men and by 
the citizens of Wolverhampton. When 
William Dean was appointed to succeed 
George Armstrong’s brother, Joseph, in 1877, 
something like a crisis arose, for Dean well 
knew the character of the man under whom 





Joseph Armstrong, Jnr., designer, with G. J, 
Churchward, of the G.W.R. vacuum brake 





Dean 7ft 8in express locomotive of the 3001 class 


he had served at Stafford Road. Therefore, he 
left well alone in allowing him to carry on 
as he had done before, and this went on for 
another twenty years, for there was no 
retiring at sixty-five for George Armstrong ; 
he kept on until seventy-five years of age. 
George Armstrong’s designs produced 
sound and economical locomotives, and 
modernised versions of two of his tank 
engine classes were built at Swindon in 
recent times in large numbers. The writer 
has seen suggestions in technical publications 
that Armstrong did no more than superin- 
tend the building of engines at Wolverhamp- 
ton to Swindon orders and designs, but, as he 
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spent the earlier part of his career at Stafford 
Road, the writer can say at first-hand that 
this was not the case; as far as he could 
see the only control was through the purse 
strings. 

Locomotive practice during William 
Dean’s term of office could be described as 
patchy. In the main he based much of his 
construction on that of his predecessor, 
making some modifications and enlarge- 
ments from time to time, so giving the 


G.W.R. over the years a large number ot 
highly satisfactory locomotives. In other 
cases he departed from the Armstrong 
features, and amongst his greater successes 
were the 7ft single-wheelers of 1878, the 
2301 class goods engines of 1883 and the 
beautiful 3001 class 7ft 8in single-wheelers 
from 1891 onwards ; eighty of these domin- 
ated the running of main line passenger 
services for a number of years. His attempts 
to introduce tank engines for express work 
ended in failure, as also his trials of com- 
pounding, and his design of 0-4-2 passenger 
side tank rode badly and was no better 
when converted to 0-4-4. 

Dean’s suspension bogie for the coaching 
stock was a distinctive feature of G.W.R. 
trains for a number of years. It was the best 
riding bogie of its day and the coaches ran 
very smoothly, being exceedingly comfortable 
at the highest speeds. The four long suspen- 
sion bolts which transmitted the weight of 
the body to the bogie through scroll irons 
and cross bars were normally vertical but 
took up an angular position on curves ; on 
the straight the bogie was self-aligning, being 
maintained parallel to the track. The pivot 
carried no weight, but it allowed of a small 
amount of side play. Dean’s locomotives 
also had a modified version of this bogie. 

Originally the weight was taken on the 
four corners of the bogie of 6ft 4in wheel- 
base used on 48ft stock, but later, with 
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longer coaches, the wheelbase was increased 
to 8ft 6in, and the suspension bolts located 
between the wheels. It was increased to 
10ft for the longest stock and eight suspension 
bolts were used in pairs. When, .in time, 
the traffic department pressed for even 
longer coaches, the distance between bogie 
centres had to be increased, and this resulted 
in greater angularity between underframe 
and bogie on sharp curves. There was a 
limit to the inclination which the suspension 
bolts could take up, and this led to a bolster 
bogie being adopted in place of Dean’s 
design. 

About 1880 the railways were beginning 
to equip their trains with continuous brakes. 
Dean decided that the G.W.R. should have 
its own form of the automatic vacuum brake, 
and he entrusted the designing of this to 
Joe Armstrong, a son of his predecessor 
and a young man of inventive genius. 
Associated with him in this work was 
G. J. Churchward, then an assistant to the 
carriage works manager. This distinctive 
form of the vacuum brake which they 
produced is still in use at the present day. 

When Armstrong was later appointed 
works manager at Stafford Road, he came 
to be looked upon as the eventual successor 
of Dean, but his tragic death in 1888 ended 
this possibility. Churchward never lost the 
admiration he held for his former colleague. 
In later years he said on occasion that he 
would never have become locomotive super- 
intendent of the G.W.R. if Armstrong had 
lived : Joe was a far cleverer man ! 

After the 1863 amalgamation until the 
abolition of the broad gauge in 1892, there 
followed a long period of stagnation and 
lack of enterprise in the development of 
train services and improvements to the line, 
and what remained of the broad gauge after 
1876 was obsolete and moribund. The 
exception to this state of /aissez faire was 
the great work of constructing the Severn 
Tunnel, begun in 1873 and completed 
twelve years later. 

South Wales traffic branched off at 
Swindon and had to go as far north as 
Gloucester before it could cross the River 
Severn. A plan to bridge the estuary lower 
down was abandoned in favour of a tunnel, 
for a study of the geological formations led 
to the conclusion that the scheme was 
practicable. The moving spirit in- this 
enterprise was Charles Richardson, the 








Zero hour for the broad gauge. This view, taken at Grange Court, shows Brunel’s track of bridge rails 
and longitudinal sleepers about to be brought in from 7ft Ojin to 4ft 8iin between rails 
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company’s resident engineer, and the directors 
adopted his layout. The railway to pass 
through the tunnel branched off from the 
South Wales line near Portskewet (Severn 
Tunnel Junction) and came up at Pilning 
on the English side, the Severn being 2} 
miles wide at this point. 

Contractors were engaged and shafts 
were sunk on each bank of the river, from 
which headings were driven. Work went on 
slowly but steadily for seven years until a 
large underground spring of fresh water 
was struck which overwhelmed the pumps 
and filled the workings at the Welsh end 
up to river level. 

Sir Daniel Gooch was not the man to be 
dismayed by such a disaster, for he had had 
his setbacks in the laying of the Atlantic 
cable. The directors decided to make a 
new start on the abandoned workings and 
engaged the services of the eminent engineer, 
Sir John Hawkshaw, to take charge, agree- 
ing that he should employ contractors of his 
own choosing. In consequence, the experi- 
enced firm of T. A. Walker took over the 
job and arranged to speed up the construc- 
tion, and planned to contain the spring. 

More inundations followed, however. Sea 
water burst in through a hole in the tunnel 
roof before the brick lining had reached 
the point. Then the great spring flooded the 
workings once more, followed shortly after 
by sea water which had flooded the low- 
lying land by an abnormally high tidal wave ; 
this poured into the cuttings of the approach 
roads. High banks had to be raised to 
protect the tunnel from another such inun- 
dation. As completed, the works extended 
over some 74 miles, with about 44 in tunnel. 

In 1886 the first trains began to use the 
tunnel and traffic between South Wales and 
the west and south of England was greatly 
facilitated. Its opening led to the develop- 
ment of a new north to south route from 
Crewe, by way of Shrewsbury, to the west. 

Gooch died in 1889 ; in his second period 
of service as chairman he had saved the 
company from near bankruptcy by his 
measures of economy and in a few years had 
steered it back to prosperity, and the grateful 
shareholders voted him a gift of 5000 guineas 
in acknowledgment. It is remarkable that 
he never exploited the possibilities which 
the broad gauge offered for higher speeds 
and greater comfort in passenger services. 
Even the brilliant running of his 8ft single- 
wheelers in their early days was not con- 
tinued, train speeds being cut down for 
reasons of economy, and never in general 
raised again to their old levels. He seemed 
to be content with the stock of locomotives 
which he had created during his time 
as locomotive superintendent. As_ these 
dwindled through scrapping as they wore out, 
they were replaced by double-framed standard 
gauge engines provided with long axles so 
that the wheels were outside the framing. 

With the death of the chairman, the knell 
of the broad gauge was sounded ; it had 
lingered on through sentiment, out of respect 
for the last of its great upholders. 

Mixed gauge extended from Paddington 
to Exeter and from Truro to Penzance. 
Exeter to Truro alone was broad gauge only, 
and rather than extend the mixed gauge and 
remove the third rail for the 7ft gauge later, 
it was decided to close the line for a few 
days and to convert the gauge. This was 
duly carried out in 1892 under the chief 
engineer, Louis Trench. 

With the broad gauge out of the way, a 
new spirit of enterprise arose which swept 
away the lethargy which had prevailed 
since the amalgamation of 1863. 

(To be continued) 


Electrical Engineers Exhibition 


No. 


The ninth Electrical Engineers (A.S.E.E.) Exhibition, Earls Court, London, 
will be opened on Tuesday, April 5, by Mr. Reginald Maudling, the President of 


the Board of Trade. 
April 9. 


It will remain open daily, 10 a.m. to 7 p.m., until Saturday, 
This year the main theme of the exhibition is ** Marine Electrics.” A 


preview of some of the exhibits is given here. 


O focus attention on the theme of this 

exhibition—** Marine Electrics *——there 
will be a display devoted to electrical and 
electronic equipment from the British air- 
craft carriers H.M.S. “ Victorious” and 
H.M.S. “ Hermes.” It will include a set- 
piece built to resemble part of H.M.S. 
‘** Hermes,” which is the first aircraft carrier 
in the Royal Navy to be equipped with a.c. 
mains power generation throughout. H.M.S. 
‘** Hermes,”” it may be recalled, was built at 
Barrow-in-Furness by Vickers-Armstrongs, 
and was commissioned last November. The 
electrical services installation is a 440V, 
three-phase, 60 c/s system with a generating 
capacity of 5440kW. 

For the Admiralty exhibit at Earls Court 
the shipbuilders will simulate a working 
passage bulkhead, of which there are many 
examples in the ship, showing the arrange- 
ment and wiring of equipment, such as 
transformers, power distribution panels, 
lighting distribution boxes, telephones, emer- 
gency connection boxes and emergency 
lighting fittings. A replica of part of the 
compass platform will also be built to show 
the wiring and installation of various navi- 
gational instruments and communications 
equipment. 

Much of the Admiralty equipment to be 
seen in this section of the exhibition will be 
of considerable general interest. It will 
include arrangemerits for voltage stabilisa- 
tion of power supplies, for providing emer- 
gency 440V three-phase supplies, with auto- 
matic changeover in the event of partial 
power failure. There will be two examples 
of main switchboards for modern ships 
(The Electric Construction Company, Ltd., 
and Whipp and Bourne, Ltd.). One of 
these boards carries a flow diagram which 
gives automatic indication of the state of 
all main generators and circuit breakers in 
the ship's power supply system. Both 
switchboards contain provision for full 
control of the generators. For voltage 
stabilisation automatic voltage regulators 
incorporating magnetic amplifiers made by 
Electro-methods, Ltd., and W. H. Saunders 
will be included. There will also be examples 
of control and communications switchboards 
for the special supplies required throughout 
the ship for radar weapon control, com- 
passes, degaussing and to provide remote 
control of all rectifiers, and conversion 
machinery (William White (Switchgear), Ltd., 
and Aish and Co., Ltd.). Modern develop- 
ments in rectifiers will be exemplified by a 
40kW silicon rectifier designed for installa- 
tion in ships of the Royal Navy (Westing- 
house Brake and Signal Company, Ltd.). 
There will be a full-scale model of a ** Sea 
Cat” missile launcher (Short Brothers and 
Harland, Ltd.). Gyroscopic stabilisation of 
a rolling platform will be demonstrated 
(Ferranti, Ltd.). 

This composite Admiralty exhibit will 
also include Decca navigational and radar 
equipment ; automatic boiler control by 
John Thompson (Boilers), Ltd.; and refri- 
geration control panels by the Electrical 
Apparatus Company, Ltd. Plotting tables 


originally developed by the Admiralty 
Research Laboratory and made by Laurence 
Scott and Electromotors, Ltd., will be 
shown, together with Decca plotting equip- 
ment fitted in a typical ship’s bridge. There 
will also be a display illustrating the system 
of planned maintenance which was intro- 
duced in the Fleet in 1957. 

Although the emphasis of this year’s 
exhibition is On marine electrical equipment, 
most of the exhibits at Earls Court are of 
general industrial interest and some of the 
newer items are briefly described below. 

ELECTRICAL RESEARCH ASSOCIATION 

The exhibits to be shown by The Electrical 
Research Association, Cleeve Road, Leather- 
head, Surrey, can be divided into five groups 
(Stand B3) : radio interference ; flameproof 
and intrinsically safe electrical equipment ; 
dust-tight enclosures; corrosion of con- 
denser tubes and alloys; and research on 
cables. 

Work on the measurement and suppression 
of radio interference has been one of the 
major interests of the E.R.A. for nearly 
thirty years. Initial studies were related to 
the protection of the broadcast radio and 
television services against interference caused 
by domestic appliances and motor vehicle 
ignition systems. The work included the 
development of measuring apparatus, 
methods of measurement, suppression tech- 
niques and the assessment of the degree of 
protection which could economically be 
achieved. The results of these studies have 
been embodied in a number of British 
Standards and Codes of Practice, and have 
contributed to the formulation of an Inter- 
national Standard for Radio Interference 
Measuring Apparatus (C.1.S.P.R.). Com- 
prehensive reports on the behaviour and 
testing of screening enclosures have resulted 
from recent investigations and these studies 
may also prove valuable in the design of 
large reflectors for radar aerials and similar 
structures where a mesh type of construction 
would be advantageous in reducing wind 
resistance. 

The problem of radio interference in ships 
is generally similar to that in broadcasting 
except that the signal-to-noise ratios for 
satisfactory reception are lower and _ the 
band-width of communications receivers is 
generally narrower than that used for the 
reception of broadcast programmes. Again, 
the signal levels to be protected are much 
lower for marine use than for broadcasting. 
The same general principles apply, however, 
and equipment development for measure- 
ment in the one field may equally well be 
used in the other. An example is the aerial 
tuning unit for a radio interference measur- 
ing set, developed for the Admiralty. 

As exhibited (Fig. 1) the aerial tuning 
unit provides a small but sensitive aerial 
system of known effective height and low 
output impedance over the frequency 
range 0-15 to 30 Mc/s. With this unit a 
radio-frequency voltage measuring equip- 
ment such as the RMS 1 or 2 may be con- 
verted into a sensitive and accurate field 





Fig. 1—Field measuring set with high sensitivity 

aerial unit designed for the Admiralty. A balanced 

rod aerial is shown for measurement of the electric 
component of the radiated field—E.R.A. 


strength measuring set. An internal pulse 
generator provides optional broad-band or 
effective c.w. calibrating signals. The 
sensitivity for c.w. reception with a balanced 
electric doublet, 0-5cm each half, is 1-15 
2Vm. Loop aerials 25cm in diameter give 
sensitivities of 1-64V m. Somewhat lower 
sensitivities are obtained for the reception of 
broad-band signals in the long- and medium- 
wave bands. The containers for housing 
the measuring set and batteries during use 
provide accommodation for the aerial unit 
and its accessories during transit 

Another equipment developed by the 
E.R.A. for the Admiralty will be exhibited. 
It is a portable radio interference measuring 
test sect. This set is designed generally to 
conform with B.S. 727 : 1954, which _ pre- 
scribes the performance and characteristics 
of equipment for the measurement of radio 
the frequency range 0-15 
[his standard is intended 
primarily for equipment to be used for 
measurements in relation to interference 
with the reception of broadcasting in this 
country Except that the signal-to-noise 
ratios for satisfactory reception are not the 
same, and that the band-width of commu- 
nications receivers 1s generally narrower than 
that used for the reception of broadcast 
programmes, the problem of interference 
with communications in ships differs little 
from that envisaged in the standard. The 
test set is also suitable for testing for com- 
pliance with B.S. 1597: ** Radio Interfer- 
ence in Marine Installations.” 

With the support of the Electrical Research 
Association much research has been carried 
out by the British Non-Ferrous Metals 
Research Association to develop tube 
materials resistant to attack by the coolant, 
and has led to a series of reports on corro- 
sion and heat transfer in condenser tubes. 
A valuable research tool now frequently 
used in selecting suitable condenser tube 
materials for a particular site is the May jet 
test. In this test a high velocity stream of 
water containing air bubbles is directed at 
the test specimen’ to simulate conditions 
leading to impingement attack in actual 
condensers. A number of jet test specimens 


interference in 
to 30 Mes. 


will be shown on the E.R.A. stand, demon- 
Strating the effects of typical jet test runs in 
both clean and polluted water. Most severe 
attack occurs with highly polluted water 
from tidal estuaries where hydrogen sulphide 
is present as a result of bacterial activity. 
Included on the stand will be shots from a 
cine film, taken at 10,000 frames per second, 
illustrating how air bubbles in the water 
stream greatly increase turbulence, resulting 
in impingement attack. 

Typical examples of condenser tube failures 
will also be shown. They cover impingement 
attack, contaminated steam attack, pitting 
and impingement attack caused by mussels 
lodged in the condenser tube, plug dezincifi- 
cation and hot-spot corrosion, all of which 
can be avoided by correct design, operation 
and choice of material. 


STANDARD TELEPHONES AND CABLES, LTD. 


Specimens of the new S.T.C. small- 
diameter coaxial cables for telephone systems 
will be shown by Standard Telephones and 
Cables, Ltd.. Connaught House, Aldwych, 
London, W.C.2. These cables, which have 
been embodied in installations of the G.P.O., 
will carry up to 300 wide-band telephone 
channels per coaxial tube, using the frequency 





Figs. 2 and 3—(Left) Sample of a small-diameter 

coaxial cable capable of carrying up to 300 high- 

quality telephone channels per coaxial tube.—(Right) 

Sample section of telecommunication supervisory 

cable incorporating special screening against induced 

voltages from the 25kV a.c. railway traction supply. 
(Not to scale)—S.T.C. 


band of 60 to 1300 kes and giving each 
circuit an effective band-width of 300 to 
3400 cs. With a repeater spacing of 12,000ft 
(3600m) the attenuation of the coaxial tube 
is 27dB at 1300 kes. An automatic pilot 
control is included in the system to provide 
continuous compensation for changes in 
cable attenuation caused by temperature 
changes. 

Each small-diameter coaxial core has a 
dielectric of expanded polythene with a 
tubular outer conductor of copper of internal 
diameter 0-163in (4-14mm). Magnetic 
screening and mechanical strength are given 
by two lappings of steel tapes over the outer 
conductor. Two layers of paper or plastics 
lapped over the steel tapes insulate the 
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coaxial core and provide means of identifi- 
cation. 

Two, four or more of these coaxial cores 
can be laid up together and made into a 
circular multi-core cable by including in the 
interstices paper- or polythene-insulated pairs 
or quads for service or control functions. 
A sheath of lead or plastics covers this laid- 
up multi-core cable. A_ stepped sample 
containing four such coaxial cores is illus- 
trated in Fig. 2. Transistorised repeater 
and suitable terminal equipment are avail- 
able for this small-diameter coaxial cable 
system. 

An alternative form of this system is 
available to provide up to 120 circuits over 
a single coaxial tube. Operation of an 
equivalent four-wire circuit is achieved over 
this coaxial tube by using the frequency 
band of 60 to 552 ke/s for one direction of 
transmission and the band of 812 to 1300 kc/s 
for the opposite direction. 

Another new cable to be seen on the 
S.T.C. stand has been specially developed 
for carrier telephony and signalling systems 
on British Railways’ 25kV_ electrification 
schemes. In this cable the problems presented 
by induced voltages from the a.c. traction 
system are overcome by incorporating screen- 
ing wires wrapped around the cable core 
before armouring, as can be seen in Fig. 3. 

One of the main exhibits on the power 
side of the company’s activities will be a 
500kW silicon rectifier equipment for a.c./ 
d.c. conversion in general applications such 
as the provision of dockyard and shore-to- 
ship d.c. supplies. 


ASSOCIATED ELECTRICAL INDUSTRIES 


Three A.E.I. divisions (responsible for 
heavy plant, motors and control gear and 
electronic apparatus) managed by Associated 
Electrical Industries (Rugby), Ltd., will be 
represented on Stand L9. 

The exhibits will include an application of 
semiconductor power rectifiers to a variable- 
speed motor drive. In this demonstration 
a stepless voltage regulator is used to vary 
the input voltage to a semiconductor bridge 
rectifier, fed from the normal three-phase 
a.c. supply, and thus to control the d.c. 
voltage applied to the armature of the motor 
which is a standard d.c. machine. The 
armature voltage is thus easily varied from 
zero to full volts, giving a very wide range 
of speed control with constant torque, 
high power-factor, and high efficiency 
throughout the range. The heavy plant 
division will be showing typical semi- 
conductor power rectifier tray assemblies 
including those used in railway traction. 

The electronic apparatus division will 
show the new “ Escort’? marine radar—a 
** true-course * radar embodying the A.E.1I. 
“chart-plan~” display. Operation of its 
true-course generator remains automatic 


Fig. 4—Drip-proof squirrel cage induction motor 
(type NC) with class-E insulation—A.E.I. 
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under all conditions, since the generator has 
two pairs of inputs—course and speed of 
own ship, automatically fed in from the 
compass and log—and a manually-set, but 
separate, input for tide speed and direction, 
to permit ground stabilisation even whilst 
the ship’s speed input is by log. Greatly 
reduced interference from other radar instal- 
lations is ensured by the transmitter fre- 
quency being on the edge of the marine radar 
band (9420-9500 Mc:s). 

Two new machines will be shown by the 
motor and control gear division. One, the 
medium-power NC63 drip-proof induction 
motor (Fig. 4) is representative of a range 
covering horsepowers up to 285 with class-f 
insulation and temperature rise of 65 deg. 
Cent. The other, the KN-D totally enclosed 
fan-cooled induction motor also has class-E 
insulation with 65 deg. Cent. temperature 
rise. Motors in this second range comply 
electrically with B.S. 2613 : 1957, and are 
dimensionally in accordance with draft 
British Standard A(ELE) 1629, which makes 





Fig. 5—Totally-enclosed fan-cooled induction motor 
(type KN-D) with class-E insulation—A.E.L. 


them interchangeable, rating for rating, with 
the existing KN-C range of A.E.I. drip- 


proof motors built in accordance with 
B.S. 2960:1958. The KN-D range of 
motors now covers ratings from 74 h.p. to 


40 h.p. at 1500 r.p.m. and a typical specimen 
is shown in Fig. 5. 

The switchgear division of A.E.I. will 
occupy Stand No. A2, where the most 
prominent exhibit will be one phase, and 
the operating mechanism, of a 330kV len- 
ticular tank oil circuit breaker (type JW421) 
as supplied for the Kariba hydro-electric 
scheme, Rhodesia. The circuit breaker is 
resistance-switched, with a total break time 
of three cycles. 

Two air-blast circuit breakers will be 
shown. One, type GA7X4 rated at I150kV, 
7500MVA gives a break time of three cycles. 
The other, type TG1, is designed for mount- 
ing on electric locomotives and motor 
coaches operating on 6:25kV and 25kV 
systems and is being used on the British 
Railways electrification programme. 

The metalclad switchgear exhibits will 
include a new BVP17 air-insulated, vertically- 
isolated indoor unit (Fig. 6) which is avail- 
able with any one of five different operating 
mechanisms and various ratings. The unit 
to be shown is rated at 11kV, 400A and has 
a hand-operated mechanism. 

The transformer division of A.E.I. (Stand 
E5) will be showing heating and welding 
equipment as well as transformers. There 
will be a new infra-red syringe steriliser 
designed to deal with 360 medium-sized 
syringes or 600 small syringes per hour. 
Apart from loading the machine, operation 
is automatic, as the trays of syringes in sealed 


containers are carried on a conveyor belt 
under the infra-red heating elements. The 
conveyor speed is fixed, the air temperature 
is thermostatically controlled and the manual 
control, which is preset, cannot easily be 
tampered with. On emerging from the 
steriliser the syringes in their sealed con- 
tainers can be stored without further hand- 
ling. 

The new DA400 ** Paradyne ” arc welding 
set will also be on view. It consists of a 
motor generator set mounted on _ rubber- 
tyred wheels and fitted with ** pram type ” 
handles. The d.c. generator is designed 


for a continuous hand welding current of 
300A at 30V and an intermittent current of 


400A at 35V, in accordance with B.S.638 : 
1954. Plugs and sockets are fitted for weld- 
ing leads and there is an auxiliary plug fo: 
a separate low tension supply. 

Products of the A.E.I. instrumentation 
division will be seen on Stand No. GII. 
The new SRI room thermostat, scaled in 
degrees Fahrenheit or degrees Centigrade, 
is available in ivory or brown finish. Optional 
fittings include reverse contacts and a switch 


that enables the apparatus to be cut off 


without changing the temperature setting. 
A carbon resistor is fitted, to ensure even 
control on loads of 8A or less and the 
thermostat is designed to maintain tempera- 
tures to within 2 deg. Fah. Also shown for 
the first time will be a new potentiometric 
indicator-controller ; it will be used to 
demonstrate the accuracy of temperature 
control that can be achieved in a baby incu- 
bator by the use of a Sunvic hot-wire 
vacuum switch relay and adjustable bimetal 
thermostat. 

Radio, electronic components and tele- 
communications will be represented on Stand 
L8. Among the special power cables will 
be a sample of precipitator cable ; a new 
cable insulated with “ Terylene” and 
designed to operate at high temperatures ; 
and a specimen of a 25kV concentric, oil- 
filled cable for railway electrification. 

One of the two new transmitters to be 
seen here (designated T50) brings long- 
distance radio telephony within reach of the 
cargo ship. It operates in the 4-22 Mcs 
band on c.w. telegraphy or radio telephony. 
The other set, T50M, is a medium-frequency 
radio telegraph transmitter for compulsorily 





Fig. 6—Air-insulated vertically isolated switch unit, 
BVPI’, rated at 11kV, 400A. This version is hand- 
operated ; alternative operating systems are available 
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fitted vessels and embodies an intermediate- 
frequency radio telephone transmitter. 


ENGLISH ELECTRIC COMPANY, LTD. 


Control gear, rectifiers, switchgear, fuse- 
gear motors, transformers, aircraft equip- 
ment, relays and instruments will be shown 
on Stand MII by The English Electric 
Company, Ltd., Marconi House, Strand, 
London, W.C.2. 

Equipment for the textile industry includes 
a totally-enclosed fan-cooled  squirrel-cage 
‘** Textorque *’ motor specially designed to 
Suit the new narrow spinning frames now 
coming into use in the British textile industry. 
This design of motor (Fig. 7) is long and 





Fig. 7—‘* Textorque ’’ totally-enclosed fan-cooled 
motor for modern ring spinning frames—English 
Electric 


slender with a low centre height. To provide 
effective cooling with safety of operation the 
motor is fitted with a special lint-free cowl 
instead of the usual air intake grill. ** Tex- 
torque * motors are produced in 15 h.p. and 
20 h.p. ratings for voltages up to 650V at 
50 and 60 cs; they comply with B.S.2613 
and have Canadian Standards Association 
approval. Another new special-purpose 
machine on this stand will be a pump motor 





Fig. 8—Pump motor for transformer cooling oil 
English Electric 


for transformer cooling oil ; it is one of a 
range with two-pole, four-pole and six-pole 
speeds and outputs up to 6 h.p. The inter- 
esting point about the design (Fig. 8) is 
that the motor shell is flange mounted to the 
pump casing which eliminates the need for 
glands on the pump, while the transformer 
oil circulates inside the motor and lubricates 
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The pump generally used in 
this assembly is made by the Pulsometer 
Engineering Company, Ltd. The terminals 
are mounted on an oil-tight block and a 
special sliding cover gives good weather 
protection with easy access to the terminals. 

A selection from a new range of totally- 
enclosed fan-cooled motors with class-E 
insulation and outputs from 4 h.p. to 50 h.p. 
will be shown. Special versions of these 
motors, treated internally and externally 
against corrosion, are being produced. 

Another innovation to be seen on 
stand is a range of variable-speed 
controllers to provide static 
controlling industrial motor drives up to 
100 h.p. from an a.c. supply. The emphasis 
of the design is on simplicity and reliability, 
with minimum maintenance. Accordingly 
use is made of transistors, transductors, 
silicon and selenium rectifiers and printed 
circullry. 

In its standard form the ** ZDN ~ controller 
operates from a 400 440V, 50 c's supply and 
provides unidirectional local speed control 
over a 20: | speed range of a d.c. motor sup- 
plied with the controller. Speed regulation is 
within 4 per cent of top speed at any preset 
speed within this range, assuming a constant 
voltage supply and with motor running at 
normal working temperature. The motor isa 
standard English Electric stability-compound- 
wound d.c. machine, specially wound to suit 
the characteristics of the controller and 
having separate excitation. Variable speed is 
obtained by armature voltage control with 
fixed field excitation, using a transistor-driven 
three-phase magnetic-amplifier circuit. The 
motor armature terminal voltage varies with 
the speed of armature rotation, since the 
field is constant, and this terminal voltage is 
compared with a reference potential pro- 


the bearings. 


this 
d.c. 


duced by the setting of the speed-control 


potentiometer. Any out-of-balance between 
these two voltages is fed as an error signal 
to the controller which then automatically 
adjusts the motor speed. Thus, the selected 
speed is automatically maintained within the 
specified limits despite variations in load. 
The maximum current taken by the motor 
can be set on a current limit resistor. Inherent 
field failure protection is another charac- 
teristic of the circuit design. 

The controller is housed in a floor-mounted 
cabinet. Operation is simple, the controls 
being limited to ** start’ and ** stop ” push- 
buttons and a speed setting potentiometer, 
giving stepless speed variations over the whole 
speed range. Operation of the “ start” 
push-button will bring the motor rapidly up 
to any preset speed under current limit 
control which can be adjusted. The interior 
of the controller is divided into two com- 
partments, front and back, by a steel partition 
which provides a vertical mounting for most 
of the circuitry and many of the lighter 
components in the unit. Access to the front 
compartment is by hinged door which forms 
the complete front of the unit below the 
push-button control panel and thus provides 
maximum ease of entry for inspection. A 
full-size removable panel allows similar full- 
view access to the rear compartment which 
houses the transductor used in the system. 
In the higher powered controllers the trans- 
ductor is mounted in its own separate housing 
which would normally stand adjacent to the 
controller cubicle 

Non-standard requirements can be incor- 
porated in the “* ZDN ” range : for example, 
inching, reversing, tension control, dynamic 
braking and protection against sustained 
overload. 

[wo applications of silicon 
rectifiers will be demonstrated. 


controlled 
The first 


means of 


consists of four silicon controlled rectifiers 
being used as a changeover a.c. contactor, 
reversing a squirrel-cage motor. The whole 
reversing process is a static and is initiated 
by a standard magnetic logical element which 
is connected to work as a relaxation oscillator. 

Silicon controlled rectifiers have a switching 
time of a few microseconds and can operate 
satisfactorily up to several volt-amperes. 

The second demonstration consists of two 
silicon controlled rectifiers, capable of supply- 
ing variable frequency a.c. power at IkKVA 
from a d.c. source. The demonstration 
shows the principle which might be used for 
the speed control of a three-phase squirrel- 
cage motor over a speed range of 6: 1. 
The a.c. voltage output is from an inverter 
and is proportional to the frequency gene- 
rated, a condition demanded by the induction 
motor to ensure that the flux conditions in 
the machine are automatically maintained 
correct as a single “* speed” signal is fed 
into the circuit. By varying the control 
handle, which represents the speed setting, 
the inverter output volts and frequency vary 
simultaneously and their ratio remains 
constant. The waveform is shown on the 
oscilloscope. 

Packaged static control devices for all 
industrial power levels will be shown. The 
main exhibit will be a range of modules or 
** building bricks” in the form of printed- 
circuit packages which can be assembled 
into control schemes for material handling, 
conveyor and transfer systems and for 
processes in the food and chemical and iron 
and steel industries. Each package measures 
44in by 64in and is in the form of a plug-in 
unit in a red nylon frame moulded to form a 
handle at one end and having a thirty-two- 
way plug and socket connection at the other. 
A new range of contactless sensing devices 
known as pick-offs has been developed for 
use with these packaged control schemes. 
rhe pick-offs include magnetic push-buttons, 
magnetic limit switches, proximity limit 
switches, linear differential transformers, 
rotary switches and tachogenerators. 


NORTHERN ALUMINIUM COMPANY, LTD. 


A new plastics-insulated aluminium cable 
(Fig. 10) marketed under the name ** Solidal,” 
will be shown (Stand Y3) by Northern 
Aluminium Company, Ltd. Demonstrations 
of jointing this cable by soldering and 
compression will be given. ** Solidal * was 
developed by Northern Aluminium Company, 
Ltd., to combine the 
advantages of alumin- 
ium as a conductor 
and of P.V.C. as an 
insulator. Some of the 
characteristics of alu- 
minium that are of 
interest to electrical 
engineers are given 
prominence in a near- 
by display, designed 
to show, for example, 
that aluminium has a 
higher current carrying 
capacity per pound 
weight and per pound 
sterling than any other 
metal and that alumin- 
ium is the cheapest 
non-magnetic metal. 

These characteristics 
are well exemplified 
in an exhibit devoted to 
** Noral” aluminium 
busbar, including 
specimens of a new 
alloy, ** Noral DSOS,”’ 
which is covered by 
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a new British Standard. Of special interest 
are tubular busbars designed for long 
spans with small deflections and © stiff 
channels combining structural strength with 
high current-carrying capacity. 

Another interesting development is the use 
of aluminium foil and strip for transformer 
windings. Specimens are available in various 


Fig. 10—** Solidal ’’ cable making full use of alu- 
minium as a conductor and p.v.c. as an insulator— 
Northern Aluminium 


widths and gauges. A range of coils wound 
with them (Fig. 9) is included in the display, 
together with a transformer in which they 
are used. Methods of foil jointing by cold 
welding and soldering will also be demon- 
strated. 

Conductor accessories for transmission and 
distribution lines will include ** Noralgrip ~ 
fittings for a compression jointing and a 
motorised compressor, developed by the 
company, for making these joints. 

Other exhibits will include aluminium 
finned extrusions for rectifiers ; and ** Noral- 
duct roll-bonded sheet, incorporating an 
internal system of ducts and cells which is 
suitable for heat exchangers and coolers. 


Fig. 9—Prototype coils in aluminium foil for S5OkVA, 11,000'433V, three- 

phase, oil-immersed distribution transformer. 

SOkVA iron core ; they have a total weight of 69 lb, and an estimated cost 
of about half that of conventional coils—Northern Aluminium 


These coils fit on a standard 
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ELECTRIC COMPANY, LTD. 


Electrical installation equipment and 
accessories, space-heating equipment and 
lamps for industrial and commercial use will 
be shown on Stand H1I3 by The General 
Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2. The com- 
pany’s domestic appliances, lamps and light- 
ing equipment will be shown on Stand V2 
and Pirelli-General Cable Works, Ltd., will 
exhibit cables and fittings on Stand U8. 

The installation equipment will include 


THE GENERAI 


the ** Mutac Clipper “ SA, 250V, accessories 
ranges of 


together with two new switch 





hig. 11—** Hidutac *’ high-duty a.c. switch fuse with 
cover removed to show the three cam-operated, slow 
break contact elements—G.E.C. 


fuses, Known as ** Hidutac’”’ and ** Crom- 


well.” 


The ** Hidutac “ (high-duty a.c.) range of 


440V switch fuses is available in 15A, 
30A and 60A ratings with either h.r.c. 
or semi-enclosed rewirable fuses. As des- 


cribed in our issue of March 11, 1960, page 
441, the small size of these a.c. switch fuses 
is attributable to the fact that a small con- 
tact gap is permissible with a slow-break 
cam-operated action. The contacts are 
of silver and the switch element for each 
phase is individually enclosed to give maxi- 
mum protection against flashover. An 
operating handle engages the cam which 
operates the three spring loaded contact 
elements through push-roas as can be seen 
from Fig. 11. The cam and push-rods are of 
* Steatite.” The switch mechanism and 
fuse bases are moulded in_ single-piece 
porcelain units, enclosed in deep-drawn steel 
cases fitted with P.V.C. gaskets. After type 
tests, including 100,000 mechanical operations 
and 50,000 operations at 50 per cent over- 
load, there were no signs of wear or contact 
welding. 

Four new lamps will be shown by the 
company’s Osram division, the 200W linear 
sodium lamp, the 280W integral sodium 
lamp with dimpled are tubes, the 400W 
mercury fluorescent reflector lamp and the 
** Deluxe Natural” fluorescent tube.  Al- 
though the two new sodium lamps are 
intended primarily for street lighting they 
are also suitable tor floodlighting and light- 
ing large areas such as factory yards. The 
efliciency of the 200W linear lamp is stated 
to be up to 25 per cent higher than that of 
other sodium lamps. The straight linear 
arc tube of this lamp makes optical control 
an easier task than it is with the usual 
U-shaped tube. Its initial efficiency is about 


100 lumens per watt. 


In the 280W integral sodium lamp the 
use of dimpled arc tubes limits sodium 
migration and ensures uniform tube bright- 
ness along the lamp. 

In dusty positions the new 400W mercury 
fluorescent lamp has a special advantage in 
that it embodies an internally-silvered bulb 
which is shaped to give a polar distribution 
similar to that obtained from a standard 
lamp in a dispersive reflector fitting. 

Two air conditioners are to be shown on 
Stand V2. They are designed to provide 
comfortable working conditions in_ small 
offices and laboratories. One equipment 
(V3500) is air-cooled and the other (V3501) 
is water-cooled. Each is designed to have a 
nominal cooling capacity of one refrigeration 
ton or 12,000 B.Th.U. per hour. The air- 
cooled unit is intended to be installed in an 
existing window but can also be built into 
a wall. For rooms without access to outside 
air the wall-mounted water-cooled unit is 
used, connected to a constant water supply. 

Overhead lines, railway electrification and 
power and communication cables will be 
the subject of displays on Stand U&. Aerial 
cable lashing machines will be demonstrated 
and a short film will be shown to illustrate 
the procedure. Overhead line cone-type 
conductor fittings will be shown and there 


will be demonstrations of the method otf 
compacting. 
HEENAN AND FrRoubr, LID. 


A new combined motor-coupling drive 
designed to give infinitely variable speeds 
over a wide operational range and to be 
suitable for duties up to 2 h.p. nominal, will 
be shown (Stand Z10) by Heenan and 
Froude, Ltd. 

It is known as the ** Dynamatic Adjusto- 
Speed ”’ drive (model ACM903). As can 
be seen from the cut-away view reproduced 
in Fig. 12, this drive is a combination of a 





Fig. 12—Cutaway representation of combined motor- 
coupling unit to give infinitely variable speed over a 
wide range—Heenan and Froude 


quill-mounted squirrel-cage motor and an 
air-cooled eddy-current coupling mounted 
in a common housing. Two points of 
interest are that there are no moving electrical 
contacts and no rotating assemblies outside 
the carcase of the machine. A small built-in 
tachometer generator provides a_ speed- 
sensing signal to give accurate speed control 
through a feedback system. Various kinds 
of low-voltage control gear are available for 
use with this drive to give the special charac- 
teristics such as tension control and accelera- 
tion control which are required for certain 
applications. 


(To be continued ) 


Traffic Signal Time-Setting 


THis year’s Wolfe Award for an outstanding 
contribution to the work of the Department ot 
Scientific and Industrial Research has been 
made to Dr. F. V. Webster of the Road Research 
Laboratory for his work on the time-setting of 
road traffic signals, and the use of signals on 
high-speed roads and at traffic roundabouts, 
Ihe presentation of this £500 award was made 
by Lord Hailsham, the Minister for Science, on 
March 25. In congratulating Dr. Webster on 
the application of his research to special trathic 
engineering problems, Lord Hailsham said that 
delays to traffic at signal-controlled intersections 
could well amount to a 100 million venicle- 
hours a year, and what that meant in terms ol 
petrol, hard cash and human frustration it was 
difficult to imagine 

[he basis of part of Dr. Webster's work was 
the simulation on an electronic computer of the 
working of signals and movement of vehicles 
through a signal-controlled intersection. As a 
result a formula for the average delay of a 
vehicle was obtained and this was checked under 
practical road conditions. From this, formule 
were deduced for the cycle time of the signals 
and, in particular, for the “ green ”’ and ** red 
periods which give the least delay to all vehicles 
using the intersection. 

At this stage of the investigation, Dr. Webster 
subjected his theories to practical test. An 
experiment was carried out to find the relation- 
ships between the maximum flow through a 
signal and the layout of the intersection, the 
proportion of goods vehicles, the proportion of 
right-turning traffic and the presence of parked 
vehicles on the approaches. These were considered 
to be the principal factors, and this experiment 
was Carried out under actual road conditions at 
about seventy intersections in London and 
Glasgow. The results have enabled the traffic 
capacity of a signal-controlled intersection and 
the average delay per vehicle to be estimated, 
taking into account the flow, composition, turn- 
ing movement and width of the approaches. 
Proposed new intersections controlled by signals 
can now be designed to meet the traffic demand. 
Furthermore, proposals for road improvement 
schemes can now be evaluated before the 
improvement is actually carried out. Thus 
different schemes can be compared. 

In this work the computer was a research tool 
for the provision of data, but the possibilities 
of using computer techniques for controlling 
signals over large areas in Cities are being looked 
into. The proposal is that a central computer 
should receive information on traffic flow from 
many points and from this information both 
calculate appropriate changes in signal timings 
and initiate the control action to make them 
effective. 

The team headed by Dr. Webster has also 
carried out research into the safety of signalling 
on high-speed roads. For this purpose a new 
type of signal controller is being developed to 
cater for fast-moving vehicles. It will ensure that 
once a vehicle has passed the point at which it 
can no longer stop in safety, the green light will 
remain until the vehicle has safely passed the 
intersection. Speed will be sensed by timing 
vehicles between two detectors about SOOft from 
the crossing, and a further check will be made 
about 100ft from it so that if by that time the 
vehicle has slowed down sufficiently, the green 
extension will not be granted. 

The team has also investigated the use of 
signals at roundabouts. Two were selected for 
the research investigation aimed at relieving the 
“ lock-up’ or “jamming” which frequently 
occurs at peak periods. The experiment at Green- 
ford is still going on. Results have shown that 
when signals are used at roundabouts which 
were previously uncontrolled, more traffic can 
be accommodated and driving conditions are 
improved. It is proposed that the signalling 
should only be operative at the congested hours 
Intricate timing problems, quite different from 
those at a plain intersection, are involved in 
ensuring that the traffic phase being released 
can follow without delay the “tail’’ of the 
phase about to be stopped. These principles 
are to be applied at the Gants Hill roundabout 
where the North Circular Road meets the Al2.- 
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Low-Alloy Steels 


The service trials which were commenced 
in 1939 of ordinary mild steel and certain 
low-alloy steels have now been concluded 
and the results reported in the Journal of 
the Jron and Steel Institute, 1960, 194, 
pages 45-49. In the years between the two 
great wars many attempts were made by 
steel nakers to produce steels which had 
greater strength and better resistance to 
corrosion than the ordinary mild 
without resorting to the inclusion of appreci- 
able quantities of the more expensive alloying 
elements. 

Steels with relatively small additions of 
manganese and chromium and various other 
elements, as compared with mild steel, had 
appeared on the market in the U.S.A., 
Germany, France and Great Britain, and it 
was claimed for them that they had enhanced 
tensile strength and particularly those with 
about a third of | per cent of copper were 


steels, 


many of the claims for the enhanced cor- 
rosion resistance of Cor-Ten could be sub- 
stantiated. At that time Cor-Ten was not 
manufactured in Great Britain, where now 
of course it is manufactured by several 
makers. The steels tested in the 20-ton 
wagons were, therefore, as shown in the table, 
the normally used ordinary mild steel, a 
similar steel to which a deliberate addition 
of about a third of | per cent of copper 
had been added, a copper-manganese steel, 
and acopper-chromium steel. 

Before being built into the wagons, which 
were then under construction at the Shildon 
Works of the former London and North 
Eastern Railway, the four different varicties 
of 4in steel plates were carefully sampled, 
and records were made of their chemical 
composition, microstructure and physical 
properties. 

The 100 coal wagons used in this 
went into service for Dorman Long and 
Co., Ltd., whose collaboration made the 


test 


Taspie—Analyses and Mechanical Properties of the Steels 


Mild 
steel! 


Chemical analy 
Carbon 
Manganese 
Silicon 


O19 
0 
0-02 


Copper 
manganese 
steel 


Copper- 
chromium 
steel 


Copper 
Steel 


46 3 x4 


0-09 


Arsenic 
Phosphorus 
Sulphur 
Chromium 
Copper 
Nickel 
Mechanical properties 
Yie!'d stress, tons per square inch 
Ultimate tensile stress, tons per square inc 
Elongation, per cent 
Reduction in area 
Brinell hardness 


h 


per cent 
30 ke load 


said to have improved resistance to some 
kinds of corrosion. It thus appeared to 
some people that the work of the Iron and 
Steel Institute’s Corrosion Committee on the 
behaviour of various kinds of mild steels in 
many different locations might become of 
less value to industry than was at first ex- 
pected, should it turn out that industry swung 
over to the use of low-alloy steels as it had 
already swung over from the use of wrought 
iron to the cheaper and stronger construc- 
tional steels. 

It was therefore suggested that the Corro- 
sion Committee should investigate the cor- 
resistance of these new low-alloy 
steels, which are nowadays sometimes 
referred to as slow-rusting steels, in com- 
parison with ordinary mild steels. A begin- 
ning was made in 1939 with an unusually 
well documented and long-lasting research. 
Permission was granted by Sir Nigel Gresley, 
the Chief Mechanical Engineer of the 
London and North Eastern Railway, for a 
batch of his latest design of 20-ton side- 
discharging wagons to have their four equal- 
sized and symmetrically arranged floor plates 
used for the test. 

The range of steels which could be com- 
pared in this manner was limited by the 
organising Panel to steels which could be 
ordered to British Standard Specifications. 
This was a pity, for simultaneous private 
tests made by the railways confirmed that 


rosion 


0-02 
0-04 
0-02 
0-0 


trials possible. After six months ten or 
more of these special wagons were collected 
on their works sidings for inspection by 
Dr. J. C. Hudson, who was the official 
investigator of the Corrosion Committee, 
accompanied by the Chief Chemist and 
Metallurgist of the L.N.E.R., who had 
suggested the tests. Thereafter similar in- 
spections and measurements were made every 
six months, either by them or by their repre- 
sentatives, until in 1954 the wagons were 
altered from side-tipping wagons to tippler 
wagons by welding up the doors. This 
made it impossible to continue the measure- 
ments of the thickness of the plates in the 
same manner as had been done for fifteen 
years. So after more than fifteen years of 
carefully observed and recorded service the 
trials were declared concluded. 

An interim report was published in 195] 
(Journal of the lron and Steel Institute, 169, 
pages 250-56) and that, together with the 
Final Report of Service Trials of Steel Coal 
Wagons, 1939-54, published by the Iron 
and Steel Institute in January, 1960, enables 
one to conclude that : 

(1) It is of practical value to use low-alloy 
steels instead of ordinary mild steel for the 
construction of the floor plates of coal 
wagons, and, by inference, for their bodies 
as well. 

(2) Under the given conditions of service 
it would seem reasonable to expect a 4in- 


thick floor plate of a suitable low-alloy steel 
to have a life of at least twenty-five years. 

In many constructions the need for early 
replacement on account of excessive corro- 
sion 1S most Obvious in one or other com- 
ponent. With coal wagons the floors and in 
some wagons the doors are the components 
most rapidly weakened by corrosion. It is, 
therefore, apposite to add that Dr. Hudson 
also mentions the receipt of a communica- 
tion from the Research Department of 
British Railways reporting observations on 
the corrosion of steel wagon door plates. 
They had examined doors of identical 
design but made of one or other of four 
different grades of steels, which were similar 
but not exactly identical types to those 
mentioned in the table. 

After five years’ service the average wastage 
of these door plates, as observed from a 
sample of five wagons, with one door each 
per wagon, was : 


Wagon Doors After Five Years’ Service 


Mild Copper Copper Copper- 


bearing manganese chromium 


Wastage, mils 


For comparison with these in his much 


longer tests Dr. Hudson found : 


Years’ Service 


Wagon Floor Plates After 15-1 


Mild Copper , Copper- Copper- 


bearing manganese | chromium 


106 


An unusual feature of Dr. Hudson's 
report is that he records chemical analyses 
of the rusts formed on the surfaces of the 
four steels which were built into the 100 
test wagons in 1939, and he discusses various 
theories as to why these low-alloy composi- 
tions are more resistant to corrosion. If 
one assumes the service failure point to be 
when there is only a residual thickness of 
50 mils left from the originally jin thick 
plate, then Dr. Hudson estimates that the 
service life in years to be expected from these 
four compositions of steel would be : 


Years’ service 


Ordinary mild steel 
Copper bearing steel 
Copper-manganese steel 
Copper-chromium steel 


Since these practical service trials were 
commenced a most instructive research has 
been carried out in the Metallurgy Division 
of the British Railways Research Department 
by John Dearden and J. D. Swindale (see 
Journal of the Iron and Steel Institute, 1957, 
185, pages 227-34) which proved that where 
abrasion removes the corrosion product 
from the surface of a piece of steel, these 
otherwise slow-rusting steels with low-alloy 
contents may rust much the same as mild 
steel. 

We now know that these low-alloy steels 
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under atmospheric corrosion lose much less 
than do mild steels, but that improved resist- 
ance to corrosion depends upon the corro- 
sion product adhering to the surface. In 
circumstances where abrasion of the surface 
cannot be avoided they offer little improve- 
ment. That may explain why they have not 
replaced mild steels to a greater extent. It 
has been impossible to obtain overall 
figures for the usage of low-alloy steels and 
copper-bearing steels in this country, but 
recent figures from the U.S.A. show that in 
each of the years of the last decade the net 
ton weight of all high-strength low-alloy 
steel products varied between 366,000 and 
823,000. That is about | per cent of the 
total output of all grades of steel products. 


Metals, Abstracts and Books 


Year by year it becomes obviously more 
and more difficult to keep abreast with 
metallurgical literature. It is only a century 
since the great Dr. John Percy was writing, 
as Lecturer on Metallurgy at the Royal 
School of Mines in London, his famous 
books. His Metallurgy : Iron and Steel was 
published in 1864, but the Iron and Steel 
Institute was not founded until 1869. 

Just over fifty years ago that Institute was 
joined by its sister the Institute of Metals 
and both of these metallurgical institutes 
included at the end of their bound journals, 
which appeared in book form twice a year, 
many pages of abstracts which were con- 
veniently grouped in the then appropriate 
classifications. This represented a great 
advance from the times when Dr. Percy 
wrote without the aid of any such abstracting 
services. But the volume of literature was 
still within comprehensible limits. 

Thus one recalls seeing, about fifty years 
ago, the Professor of Metallurgy at one 
University solemnly engaged at the large 
table in his ‘room’ (professors did not 
have offices in those days), reading every 
single abstract. In the dignified quiet of his 
private room that was a pleasantly interesting 
study, a duty and a valuable background 
exercise which gave him assurance in his 
lecturing and contacts with other metallur- 
gists. In those days it was not difficult for 
any serious minded metallurgist to follow 
the relevant literature in that manner. That 
situation lasted for some decades, but gradu- 
ally the issue of abstracts at six-monthly 
intervals ceased to meet the needs of the 
members of the metallurgical institutes and 
both of them changed to the issue of monthly 
journals, which brought with them ever 
more abstracts and book reviews. 

By last year the position had been reached 
that the Journal of the lron and Steel Institute 
provided metallurgists with no less than 
thirty-six abstracts every working day, and 
moreover each working day reported two 
new books. This yearly spate of 9000 
abstracts and 500 book titles is a fabulous 
wealth of knowledge, which brings with it 
the duty to make good use of it. 

These present-day metallurgical abstracts 
are the end-product of much careful organi- 
sation and devotion. The 750 abstracts of 
technical papers, which one may find in any 
month’s issue of the Journal of the Iron and 
Steel Institute, are culled from about a 
thousand journals and reports published in 
many languages. 

To meet this situation the Iron and Steel 
Institute has this year introduced a novel 
index card system for its abstract and book 
titles services. Its monthly journals will 
continue to publish the abstracts and book 
reviews as in recent years, but it will now be 


possible, for those who subscribe to this 
new extra service, to obtain abstracts sooner, 
in fortnightly deliveries, and in the more 
convenient form of ready-made reference 
cards. These new abstract index cards are 
of the international library size, Sin by 3in, 
and will be packed in alphabetical order of 
authors when sent to subscribers fortnightly. 
As well as the name of the author and, of 
course, the name and date of the original 
publication, each card will have a classifi- 
cation number or numbers according to the 
Universal Decimal Classification system 
(U.D.C.). 

For any subscriber the cost of this new 
service will be only the payment of the 
equivalent of a small fraction of the salary 
of a clerk, so that it should be a welcome and 
profitable new departure for many users. 
The big libraries and large research depart- 
ments will be the first to benefit. Many of 
the smaller firms who cannot afford large and 
well-balanced research and development 
departments, should also welcome this new 
service because they may be able to allocate 
one or more of their staff to serve as an 
information section, to gather and to dis- 
seminate to the organisation relevant infor- 
mation of a scientific or technical character. 
Probably half our industrial output comes 
from such firms. For them these new 
Abstract and Book Title Index Cards may 
form the nucleus of a surprisingly economical 
information service. 

Taking the world-wide view, provision has 
also been made by the Iron and Steel Insti- 
tute for sending the fortnightly batches of 
these abstract index cards, by air mail, to 
certain overseas subscribers who are prepared 
to pay the extra postal charges involved. 
Reduced rates of subscription apply to 
member firms of the British Iron and Steel 
Research Association. It may thus _ be 
anticipated that within a few years most 
graduate metallurgists will have become 
accustomed to use these new standard-sized 
abstract index cards in their university 
libraries, and that they will find the same 
system in use wherever they move during 
their productive employment. 

Particulars of the various rates of 
subscription are to be obtained from the 
Secretary of the Iron and Steel Institute, 
4, Grosvenor Gardens, London, S.W.1, 
who is to be congratulated for initiating this 
quite ambitious development. 


Belgian Researches on Grey Cast 
Iron Containing Flake Graphite 


Ten years of carefully planned research, 
on the correlation of the physical properties 
obtainable from grey iron castings made in 
various thicknesses, has been reported this 
summer. (See No. 22, ** Travaux du Centre 
Belge d’Etudes et de Recherches en 
Fonderie,” published by I’Institut pour |’En- 
couragement de la Recherche Scientifique 
dans I’Industrie et Agriculture (1.R.S.1.D.), 
6 rue De Crayer, Bruxelles 5, Belgium, 
price Fr.240.) 

There are now-a-days many varieties of 
cast iron in which the graphite is produced as 
nodules, by special heat treatment or alloy- 
ing. These Belgian researches dealt with 
the more common form of flake graphite 
grey cast iron, which is still made for the 
largest proportion of the output of the cast 
iron industry. The organisation of these 
researches received the official help of 
government and industry. The Belgian 
Foundry Research Committee thanks the 
equivalent of our D.S.I.R., namely, their 
LR.S.LA. and C.R.LF., and twenty-eight 
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firms for encouragement and help. The 
foundries of these firms, scattered throughout 
Belgium, cast for these researches about 
30 tons of grey cast iron, from the softest 
grade up to the strongest, and they machined 
many thousands of test pieces. This was 
indeed a model of co-operation by industry 
which deserves the thanks of all. 

The 229 pages of this report are clearly 
printed and written in French. The primary 
results are listed in a series of double pages ; 
each of the sixty-three test casts has in this 
way been reported upon separately. 

At the top of the left-hand pages one finds 
the cast number, its class and the code num- 
ber of the maker. The class refers to the 
1.S.0./TC25 Committee’s international 
standard classes for cast iron, which envisage 
10, 15, 20, 25, 30, 35, 40 and, eventually, 45, 
based on the one property of tensile strength 
in kilogrammes per square millimetre for a 
30mm diameter as-cast test piece. The 
method of melting (e.g. cupola with cold 
blast), details of the moulding practice (e.g. 
synthetic sand regenerated using bentonite), 
composition of the charge (e.g. hematite, 
old rails, strip, foundry returns, ferro- 
silicon, ferro-manganese, &c.), and the 
temperature at the beginning and end of the 
pouring, are recorded. Next recorded are 
the usual details of chemical composition per 
cent, for total carbon, silicon, manganese, 
sulphur, phosphorus, and in some cases also 
chromium, copper, nickel and molybdenum. 
In all these chemical analyses there is a 
final figure headed D.S.E. This refers to the 
Haneman degree of eutectic saturation, which 
is calculated as : 


per cent C. 


DSE.~ 4-33—0-3128i —0 274 P* 


As a result of metallographical examina- 
tion of the specimens, they have been given 
their A.S.T.M. classification letters and 
dimension numbers ;_ the structure of the 
matrix has also been defined in terms such 
as pearlite, sorbitic pearlite, carbides, 
Steadite and ferrite. Finally, at the bottom 
of each left-hand page, there are two photo- 
micrographs. That on the left shows the 
unetched structure and distribution of the 
graphite X 100. For the right-hand photo- 
micrographs in each case the specimen has 
been etched with nital and shows the details 
at X 500 of the structure of the matrix, of 
30mm diameter bars as cast. The whole of 
the corresponding right-hand page gives the 
results of the mechanical tests under symbols, 
which mean in English: tensile strength in 
kilogrammes per square millimetre ;_ Brinell 
hardness ; bending strength in kilogrammes 
per square millimetre ; deflection at rupture 
in millimetres, and modulus of elasticity in 
bending. 

Armed with this systematically arranged 
set of comparable figures, designers may now 
seek the particular compromise of properties 
most suited to their requirements; the 
intrinsic quality of cast iron is not definable. 
For any given application, the best cast iron 
is that which offers the best compromise of 
properties in service. Hence, in all cases it 
is to the mutual interest of the foundryman 
and to the user that they collaborate as 
closely as possible. This very extensive 
research on the properties of a material 
which is used by all engineers in one form or 
another, will be of immediate benefit to the 
Belgian foundry and engineering industries 
and will be studied with great interest by 
foundry research organisations throughout 
the world. 
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LETTERS AND LITERATURE 





Letter to the Editor 


(We do not hold ourselves responsible for the opinions ¢ 


correspondents) 
MAINLY METALLURGY 


Sir,—I read with some interest the article 
in your issue of March 4 entitled ** Mainly 
Metallurgy,” by Mr. T. H. Turner, in which 
Mr. Turner discusses railway rails. Mr. 
furner covers many aspects of this subject 
in his article and, whilst in general his 
comments are of interest, | cannot help but 
feel that the impression left with the reader 
is that British Railways are: (a) engaged 
upon unnecessary research, and (4) have 
chosen to ignore the practical experience of 
foreign railways. By omission also (although 
this will not be obvious to the uninformed 
reader), Mr. Turner gives the impression that 
certain research has only been carried out by 
foreign railways. 

As one actively associated with the direc- 
tion of permanent way research on British 
Railways, and as one who has also had the 
opportunity to study similar research abroad, 


our 


1 feel it necessary to correct the various 
impressions created by Mr. Turner. 
(1) Fatigue of Rails——Mr. Turner ques- 


lions the necessity for having carried out 
fatigue tests on rails and cites German work 
carried out over twenty years ago on the 
same subject as presumably having solved 
all the problems associated with this subject. 
The authors of the paper referred to, as a 
necessary preliminary to any research work, 
had, in fact, conducted a most exhaustive 
search amongst the not inconsiderable library 
facilities available to them without finding 
any references to fatigue tests on rails, with 
the exception of those quoted in their paper 
and certain tests on plain rails as opposed to 
tests on drilled rails. So far as | am aware, 
only one series of tests on drilled rails had 
been made prior to the work described in 
this paper, and these were made for the 
Nord Region of the S.N.C.F. and reported 
by Cambournac in Revue Metallurgie in 
1944. A small number of tests was made, 
solely with the intention of exploring the 
effect of the diameter of the hole and to this 
end only one rail was tested for each diameter 
of bolt-hole. 

If, therefore, the German work to which 
Mr. Turner refers consisted of tests made on 
drilled rail arranged so that failure com- 
menced at the bolt-holes, | would be very 
indebted to him for references to any pub- 
lished account of these tests. 

(2) Butt-Welding of Rails —On the ques- 
tion of the apparent lag between Continental 
and British Railways’ practice in the use of 
long welded rails, it must be pointed out to 
Mr. Turner that many real factors are 
responsible for this, although it most cer- 
tainly cannot be said that welded rails did 
not exist in Britain prewar. The conditions 
on British Railways were, and in some cases 
are still, not ideally suited to the changeover 
to long welded rails. Track components were 
relatively cheap and simple, and sleeper 


spacing extremely economical. Physical 
limitations of low bridges and narrow track 
formation widths make the achievement of a 
generous depth and width of ballast difficult. 
Intensive train services and the economical 
manning which applies do not make easy 
the attainment everywhere of the perfection 
of alignment and sleeper packing needed with 
long welded rails. Immediately following the 
war years, a vast amount of relaying and 
maintenance was overdue and the labour 
position was difficult. There was a need for 
a rapid input of new track material and this 
was best achieved by retaining 60ft rails and 
employing preassembled mechanised track- 
laying methods. For these reasons, therefore, 
coupled with the economic situation on 
British Railways at the time, a major change 
in track policy was postponed. 

In view, furthermore, of the different 
track conditions in this country, it was felt 
that research into the behaviour of long 
welded rails was necessary. Extremely 
valuable work had been carried out by the 
then L.P.T.B. and this is amongst the early 
pioneering work on the subject. More 
recent research by the Western Region of 
British Railways is, | would suggest, the 
most advanced work of its kind on the ques- 
tion of long welded track stability in the 
world, and if there exists any thought that 
the Germans or any other foreign railway 
had solved the problem twenty years ago, 
then I would point out that work is currently 
in progress in Germany and in Japan upon 
exactly the same lines as that completed by 
British Railways a year or so ago, after some 
five years’ intensive research. I must also 
point out that in my opinion the methods 
used by earlier investigators in the field of 
inducing a compressive force in rails by 


jacking the ends is hardly imitative of actual 


conditions in track. For this reason, later 
and more advanced workers have actually 
heated the rails, e.g. British Railways by 
radiation, German workers using the heating 
effect of the passage of an electric current, 
and Japanese Railways by the use of steam. 
| trust that these few comments will help 
to dispel the impressions created by Mr. 
Turner’s remarks. 
D. L. BARTLETT 
Assistant Director (Engineering), 
British Railways Research 
Department 
British Transport 
Commission, Derby, 
March 23, 1960. 


Book Reviews 

Liverpool Overhead Railway, 1893-1956. By 

CHARLES E. Box, A.M.1.R.S.E. Railway 

World, Ltd., Craven House, The Green, 

Hampton Court, Surrey. Price 25s. 
ALTHOUGH it can claim numerous “* firsts.” 
the Liverpool Overhead Railway was neither 
the first overhead railway in the world nor 
the first electric railway in Britain. The 
author makes this clear in his opening 
paragraphs and illustrates both the New 


York Elevated in its steam days in the 1880s 
and a City and South London electric loco- 
motive of 1890 in order to put the matte! 
into perspective. It was, however, the first 
overhead electric railway in the world, and 
when it was formally opened by the Marquis 
of Salisbury on February 4, 1893, Sir 
William B. Forwood, Chairman of the 
Liverpool Overhead Railway Company, re- 
called that the line was the first built in 
this country on an iron viaduct, the first 
worked by an electric current over a system 
of more than 5 miles, and the first pro- 
tected by electric automatic signals. The 
author's narrative of subsequent events on 
the railway has the advantage of personal 
observation since 1911, for he is the son of 
a former general manager of the line and 
took full advantage of the facilities thus 
available to him for studying every aspect 
of its equipment and working. This close 
contact with the system is also reflected in 
many interesting photographs taken by the 
author himself, as well as numerous other 
prints and drawings depicting intimately 
various stages in the development of the line 
Considerable attention is paid to the elec- 
trical equipment of the rolling stock, and 
this aspect of the book alone will commend 
it to students of electric traction practice in 
its earlier days. Detailed treatment is also 
accorded to the signalling, which was the 
first automatic block used in this country to 
be passed by the Board of Trade. Automatic 
semaphores were provided at first, but a 
new scheme with colour-lights was com- 
pleted in 1921. 

From 1900 to 1926 the railway operated a 
tramway service from Seaforth Sands to 
Victoria Road, Crosby, and a chapter on 
this subject is contributed to the book by 
Norman N. Forbes. The two final chapters 
review the traffic and services on the railway 
throughout its history, and relate the cir- 
cumstances of the closure and demolition, 
foreseen as early as 1954, when a report on 
the structure showed that renewals estimated 
at over £2,000,000 would be necessary if the 
line was to continue working. The last 
passenger trains ran on December 30, 1956. 

Several appendices include accounts ot 
the fire at Dingle on December 23, 190), 
when a train was destroyed after the motor- 
man had twice reclosed the automatic 
circuit breaker on to a fault ; and the fire 
at Seaforth Sands on February 4, 1956. 
when an outbreak originating in a waiting 
room wrecked four coaches of two trains 
stabled at the station and did other serious 
damage. The whole narrative of this inter- 
esting and enterprising little line is given life 
by the author’s personal experiences and 
reminiscence, which communicate to his 
readers his own affection for the system and 
his regrets at its passing. 


Available Energy and the Second Law 
Analysis. By E. A. BRUGES. Butterworths 
Scientific Publications, Ltd., 4 and §, 
Bell Yard, London, W.C.2. Price 25s. 


THis little book of about 120 pages is con- 
cerned with the two laws of thermodynamics 
and the consequences that can be deduced 
from them. The first law, which states that 
the energy of the Universe is constant, has 
been unquestioned since Joule proved experi- 
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mentally in 1847 that there was a definite 
numerical relationship between heat and 
work, and the implications of this fact are 
now so well known that the matter can be 
disposed of in the first of the twelve chapters. 
The next chapter deals with the second law, 
according to which no engine could ever 
be devised to do mechanical work without 
rejecting some proportion of the heat 
supplied to it, and this leads at once to the 
subject of entropy. No attempt is made to 
explain the physical meaning of the term, 
the reader being simply told that the entropy 
of a system is a property that changes by 
the amount 


dQ 
7 


when the system passes from state | to 
state 2. He is also told that the entropy 
will be increased by any non-reversibie 
process, so that he will hardly know what 
to believe when he finds, on five different 
pages, equations showing that in such 
processes the change of entropy would be 
negative ! 

All the usual mystification about entropy, 
due to the manner in which it is presented in 
this, as in other textbooks, is really unneces- 
sary. Something like a century ago Clerk 
Maxwell propounded his well-known equa- 
tion for the distribution of the molecular 
velocities in a gas, and from this equation it 
is possible to deduce the real meaning of 
entropy, and thus to understand how an 
increase of entropy due to the change in the 
state of a gas from P,),7, to P2V_7, is 
merely another name for the lessening of 
the available mechanical power of a vast 
collection of independent molecules when 
submitted to the change in question. The 
method of this deduction was fully explained 


for the benefit of students, in the issue of 


the Journal of the Junior Institution of 
Engineers for January, 1958. 


The remaining chapters of the book are 


concerned almost entirely with the losses of 


available energy that inevitably occur in 
the mixing of gases or liquids; in the 
behaviour of boiler plants, turbo-compres- 
sors, refrigerators, and in processes involving 
chemical changes. It is shown how such 
calculations can generally be rendered both 
easy and convincing by plotting the given 
states of the working substance on a simple 
temperature entropy chart and then com- 
puting the areas corresponding to the heat 
supplied and the heat rejected. But, as 
regards the practical value of such calcula- 
tions, the author discusses the performance 
of a large modern boiler unit, which was 
shown by test to be putting into the steam 
as much as 94 per cent of the lower calorific 
value of the coal, the remaining 6 per cent 
going up the chimney. He works out the 
efficiency of the plant, according to his 
methods, to be only 45-1 per cent, and states 
his belief that this figure expresses its per- 
formance ‘‘on a proper thermodynamic 
basis,” but makes no suggestion as to what 
either the boiler makers or operators ought 
to do about it. The book, as a whole, is not 
likely to be easily read by engineering 
students on account of the condensed manner 
of treatment of many important subjects, 
and its clarity is not enhanced by some of the 
symbols used. For example, in the list of 


symbols, it is stated that 1b denotes mass, yet 
p is defined as meaning lbs per square inch. 
Again, R is stated to mean the gas constant, 
yet the same letter is employed throughout 
to indicate that a number preceding it refers 
to absolute degrees Fahrenheit. 


Praktische Spannungsoptik. By L. Foppe 
and E. MONCH. Berlin-Gottingen—Heidel- 
berg: Springer-Verlag, Berlin—-Wilmers- 
dorf, Heidelberger Platz 3. Price DM.30 

THE completely revised second edition of 

‘Practical Optical Stress Determination ” 

(a term encompassing both photo-elasticity 

and photo-plasticity) falls into three main 

sections. The introduction contains all 

essential basic information required by a 

trained engineer wishing to embark on 

practical work in this field, and describes 
the stage reached in the author’s own 
laboratories at Munich Technical University. 

‘“* Special procedures’ are reviewed in the 

second part, the examples being selected for 

the intrinsic interest of the problems con- 
cerned, while the last section deals with 

a wide range of recent practical applications, 

selected chiefly from those investigated at 

Munich. 


Books of Reference 


The Petroleum Handbook. Fourth edition, 
1959. Shell International Petroleum Company, 
Ltd., No. 1, Kingsway, London, W.C.2. Price 
21s.—The last edition of this handbook was 
produced in 1948 and this edition has been 
completely rewritten to take into account the 
different products and processes introduced in 
recent years. The book opens with facts about 
the world petroleum industry and the develop- 
ment of the Royal Dutch/Shell group and goes 
on to touch upon all aspects of production such 
as exploration, drilling and oilfield development, 
&c. A large section deals with the manufacture 
of oil products with diagrams illustrating the 
wide range of processes involved, including 
distillation, absorption, solvent extraction, ther- 
mal and catalytic cracking, and reforming 
and polymerisation. There follows a chapter 
upon the manufacture of petroleum chemicals, 
describing, with diagrams, the production of 
solvents, detergents, synthetic resins, rubber and 
textile fibres, and chemicals for industry and 
agriculture. A comprehensive survey is given of 
the methods of storage, transport and distribu- 
tion, and the next section of the book discusses 
the applications of a wide range of oil products, 
including fuels, lubricants, petroleum wax and 
bitumen. This is followed by a chapter dealing 
with the applications of petroleum chemicals. 
The final pages of the handbook give a brief 
review of research and its organisation. 


F.B.J. Register of British Manufacturers, 1960. 
lliffe and Sons, Ltd., Dorset House, Stamford 
Street, London, S.E.1. Price 42s.—The thirty- 
second edition of this register, containing the 
lists of products and services of over 7500 
member firms, is considered to be a comprehen- 
sive and accurate guide to a substantial cross- 
section of British industry. It opens with details 
of the organisation and services of the Federation 
of British Industry and then gives a compre- 
hensive classified products section of the member 
firms’ activities, a register of their addresses, 
and brands and trade names. Glossaries giving 
French, German and Spanish translations of 
every product term used in the main buyers’ 
guide section will be of considerable assistance 
to overseas users of the book. 


Books Received 


An Introduction to Plasticity. By William Prager. 
Addison-Wesley Publishing Company, Inc., 10-15, 
Chitty Street, London, W.1. Price 49s. 


Advanced Aero Engine Testing. By A. W. Morley 
and Jean Fabri. Pergamon Press, Ltd., 4 and 5, 
Fitzroy Square, London, W.1. Price 63s. 


Handling and Treatment of Iron Ores. (Special 
Report No. 65.) Iron and Steel Institute, 4, Gros- 
venor Gardens, London, S.W.1. Price £3 5s. 


Principles of Modern Building. Vol. 1. Third 
Edition. Department of Scientific and Industrial 
Research. H.M. Stationery Office. Price 20s. 


Production Tooling Equipment. Second Edition. 
By S. A. J. Parsons. Cleaver-Hume Press, Ltd., 31, 
Wright’s Lane, Kensington, London, W.8. Price 28s. 
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British Standards Institution 


4/i British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, london, WA, 


FILTERS FOR USE DURING WELDING AND 
SIMILAR INDUSTRIAL OPERATIONS 

No. 679 : 1959. Price 5s. This revised standard 
includes plastics as one of the materials from which 
the filters may be made. The choice of materials is 
now : wholly glass, or plastics with external glass 
surfaces, or wholly plastics. Another change con- 
cerns requirements for refractive properties. They 
have been amended in accordance with the recom- 
mendations of the Ophthalmological Panel of the 
Ministry of Labour—thus bringing them into line 
with recent revisions of standards dealing with 
lenses for eye protection. Besides specifying materials 
and refractive properties, the standard deals with 
quality of workmanship, optical uniformity and 
performance. Appendices contain detailed methods 
of test relating to the exposure of the filters to heat, 
moisture, and ultra-violet radiation. A flammability 
test requires the material not to burn at more than 
a specified rate per minute. A further modification 
is the discarding of ** Grades *’ of welding. 

The standard uses a simplified method of identify- 
ing filters according to their shade numbers and uses 
only. For example : a filter of Shade 4, for use in 
gas welding without flux, would be marked : B.S.669 
d GWF. 

A note explains briefly the purpose of B.S.L.’s 
Certification (Kite-marking scheme). Although, in 
this standard, use of the mark is optional, it is 
hoped that many manufacturers will take advantage 
of the unbiased confirmation of quality it affords 
and that purchasers and users will wish to give 
preference to filters carrying the mark. 


PHOSPHATE TREATMENT OF IRON AND 
STEEL FOR PROTECTION AGAINST 
CORROSION 

No. 3189: 1959. Price 4s. 6d. The latest and 
most reliable ways of phosphating iron and steel 


against corrosion are defined in this new British 
Standard (B.S. 3189:1959). It supersedes an 
earlier document (PD.539) and is designed for 


general use in industry rather than for the more 
specialised requirements. The five classes of phos- 
phating distinguished are used for protecting iron 
and steel before painting, varnishing, lacquering or 
using other organic coating. These five classes are : 
heavyweight coating with manganese and/or iron 
phosphate (for maximum protection, particularly 
under oils and greases) ; heavyweight coating with 
zinc phosphate (for good protection plus rapid 
processing) ; medium weight for general protection 
under paint, oils and greases ; lightweight, and extra 
lightweight coatings, principally for light gauge steel 
under organic coatings of high protective value. 
The standard goes on to give the treatment require- 
ments and precautions for reliable processing, and 
the particular requirements for creviced components, 
composite articles, high-tensile steels, and springs. 
Detailed recommendations for heat-treatment for 
high-tensile steels and springs are included. An 
entire section is given over to the procedure for 
inspection and testing. 


PRINTED MATTER AND STATIONERY 
“A” AND “B” SERIES OF TRIMMED SIZES 

No. 3176: 1959. Price 4s. This standard relates 
to the international “‘A’’ (and subsidiary ‘“ B’’) 
series of trimmed paper sizes. Paper in these sizes 
is intended for administrative, commercial and 
technical uses, and the sizes also apply to printed 
matter such as forms, professional periodicals and 
catalogues. The sizes from the principal (“A ’’) 
series given in the standard range from A 0 (841mm 
by 1189mm) to A 10 (26mm by 37mm), although the 
principles on which the series is based are often 
extended to cover much larger sizes. The subsidiary 
series is for use in exceptional circumstances where 
the sizes needed are intermediate between any two 
adjacent sizes of the “A” series. The sizes listed 
in the standard range from B 0 (1000mm by 1414mm) 
to B10 (31mm by 44mm), but this range may be 
similarly extended 

The main advantage offered by the series is that 
every size in the principal and subsidiary ranges 
has the same proportions, and each is obtained by 
dividing the size above it into two equal parts, the 
division being parallel to the shorter side. By halv- 
ing or doubling these sizes one obtains sizes to meet 
a large variety of requirements. Conformity to the 
sizes obviously facilitates the enlargement or reduc- 
tion of printed matter, diagrams, and similar material 
by photographic means. 

Also specified in the standard are long sizes. They 
are intended for use for labels, tickets and similar 
products. 

In this specification it is the metric dimensions 
that are standard. Their equivalents in British units 
are given to an accuracy which is not normally 
required in practice but is sometimes necessary when 
relating sizes of paper to the machines on which they 
are produced and used. 
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HIS year’s Spring Meeting of the Royal 

Institution of Naval Architects opened 
on Tuesday, morning, March 22, in the 
Weir Lecture Hall at 10, Upper Belgrave 
Street, London, S.W.1, the president, Vis- 
count Runciman, being in the chair. A 
summary of the annual report was given by 
the secretary, and this noted the granting 
of a Supplemental Royal Charter in which 
the name and style of the Institution is 
given as “* The Royal Institution of Naval 
Architects.” The report recorded with 
regret the death of the treasurer, Instructor 
Rear-Admiral Sir Arthur Hall, and the 
temporary appointment of Sir Victor Shep- 
heard to this office, and also the election of 
Mr. K. C. Barnaby as an Honorary Vice- 
President. Membership at the end of 1959 
was given as 4358 compared with 4214 on 
the same date in 1958. The Gold Medal of 
the Institution was announced as having 
been awarded to the Ship Division of 
the N.P.L.: it would be presented on 
the occasion of the official visit to Feltham 
during the Centenary celebrations. Premiums 
were awarded to: Mr. D. A. Argyriadis, 
B.S., M.Sc., for his paper ** Cargo Con- 
tainer Ships,” and to Mr. P. R. Crewe, M.A., 
and Mr. W. J. Eggington, B.Sc., for their 
joint paper ** The Hovercraft--A New Con- 
cept in Maritime Transport ~ while Mr. 


J. E. Church received the Watts’ Prize for 
his paper “* Crew Accommodation for Dry 
Cargo Vessels having Propelling Machinery 


Installed Aft.” It was noted in the report 
that 109 higher level and 154 ordinary level 
National Certificates in Naval Architecture 
had been gained, and that seventeen Higher 
National Certificate holders had been 
awarded Endorsement Certificates in Theory 
of Naval Architecture and Design. Mr. S. 
Mahadevan of Southampton Technical Col- 
lege and Mr. D. McCammond of Belfast 
College of Technology were mentioned as 
being recipients of Duke of Northumber- 
land Prizes, while the City and Guilds of 
London Institute were gained by Mr. R. G. 
Harvey and Mr. R. Frances, both of the 
Southampton Technical College. The Ton- 
nage Measurement Committee set up in 
1949 was stated to have been dissolved, and 
the report included an account of the acti- 
vities of the Southern Joint Branch and 
announced that Mr. J. P. Campbell had been 
succeeded by Mr. H. E. Steel as president. 
A considerable part of the report related to 
research work carried out during 1959 by 
[he British Shipbuilding Research Associa- 
tion, the Ship Division of the N.P.L., 
Pametrada, and the British Welding Research 
Association. After the presentation and 
adoption of the report and accounts, Vis- 
count Runciman gave a brief address, of 
which we print an abstract. 


ADDRESS BY THE PRESIDENI 


propose to say very much on 
this occasion. We are all under the influence 
of our Centenary celebrations, which are 
not very far off now, and I do not know of 
any very general observations which _per- 
haps would not better be saved for a broad- 
side on that occasion. 

There are one or two matters which have 
arisen during the year which, although they 
are touched on in the Council’s Report, it 
may be as well to bring together, particularly 
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as they affect the life of the Institution 
The first is the grant of the supplemental 
Royal Charter conferring the title of ‘* The 
‘Royal’ Institution of Naval Architects,” 
and it is proposed to have a coloured repro- 
duction framed and placed on view in the 
library very shortly. Again, on January 15 
last we sent a telegram to the Royal Society 
of Arts referring to the fact that this Institu- 


tion was founded 100 years ago in one of 


their rooms. 

Much has been said already about the late 
Sir Arthur Hall, and if I refer to him again 
it is from a feeling of deep personal loss. It 
is not only that he was wise, industrious. 
helpful and useful to the Institution, but 
also that in the course of being all those 
things he made himself so manifest as a 
man of character above the ordinary and 
of a generous outlook. 

As to the Centenary it may now become 
known that H.R.H. The Duke of Edinburgh 
has consented to perform the formal open- 
ing of our celebrations in the Royal Festival 
Hall on the afternoon of May 17. The 
Centenary is a domestic affair, a birthday 
party which one likes to give, but which is 
the more agreeable when the family is so 
large as ours. Therefore we have not been 
ostentatious about it, but have tried to pro- 
duce a programme worthy of the occasion. 

The Treasurer has already mentioned the 
matter of cost, and it is comforting to know 
that we have already made adequate provi- 
sion. 

Some minor amendments to the By-laws 
will be necessary in consequence of our 
new status ; and steps are being taken to 
introduce a new By-law particularly to 
define the standards of professional conduct 


considered appropriate for all members of 


the Institution. I think there is a good deal 
to be said for having something of that 
sort as a guide, not to our members, but to 
those outside, concerning the kind of profes- 
sional standard which this Institution seeks 
to observe and to enforce. 

[he Treasurer has already mentioned the 
Benevolent Fund and | would like to add 
my plea to his. It would need only a very 
small annual amount from every member of 
the Institution to produce a sum of money 
which would relieve distress. 

I think it is remarkable that our member- 
ship continues to rise at a time when, by 
common consent, the world is not likely to 
be ordering a very large number of ships in 
the very immediate future. It shows confi- 
dence in the ultimate future of the sea as a 
mode of transport and an appreciation of 
the needs of this country—and not only 
this country, because do not ever forget 
that we are in many ways an international 
Institution. If standards throughout the 
world are to be maintained and improved 
still further we shall need many more naval 
architects and increasingly able ones. This 
is one of the things in which this Institution 
may take pride, that over the last 100 years, 
not only in numbers, but even more in 
quality, it has contributed more than any 
other institution in the world to the advance- 
ment of the aims for which we stand. We 
must continue along the path we have taken, 
of improving our techniques, and subject 
ourselves to an even stricter discipline to 
achieve higher standards. 
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The meeting continued after the President’s 
address with the reading of Paper No. | 
which was : 


A MARINE ENGINEERING REVIEW 
PAST, PRESENT AND FUTURE 
By T. W. F. Brown, D.Sc., S.M. 
SYNOPSIS 

The paper begins with a brief review of the state 
of marine propulsion machinery in 1860, when the 
Institution of Naval Architects was founded, and 
proceeds to examine the developments which have 
taken place in the last century. Tables show the 
early growth of steamships and the trends in more 
modern times. The important landmarks in the 
development of the reciprocating steam engine and 
steam turbine and cylindrical boiler are outlined 
and particulars given of typical sets of machinery, 
together with the introduction and subsequent 
development of the water tube boiler. The gradual 
change from coal burning to the use of oil fuel is 
noted and the present position given. The advent 
of other forms of main propulsion machinery is 
referred to and sections of the paper deal with the 
internal combustion engine, including heavy oil 
engines, free-piston gas-turbine units and gas turbines. 
An examination of the use of nuclear sources of heat 
to drive steam and gas turbines is made and there is 
a reference to nuclear fusion experiments currently 
in progress Tables set out the particulars of : 
reciprocating machinery for various merchant ships 
including ** Great Eastern’’; steam turbines from 
* Turbinia ’’ to a Pametrada 1960 prototype; oil 
engines ranging from Vulcanus of 1910 to 1959 instal- 
lations ; free-piston machinery ; gas turbines and 
nuclear reactors 


DISCUSSION 


Mr. R. N. Newton: In this review there 
is a brief survey of the development of screw 
propellers, and I feel that Dr. Brown was 
somewhat diffident at including a subject 
which is perhaps more the concern of the 
naval architect than of the marine engineer. 
Yet | think he was justified in doing so, 
since the overall design of a ship cannot be 
a success unless the efficiency of the main 
machinery is matched with that of the 
propeller. Therefore, I feel it would enhance 
the value of the paper if the possibilities of 
using supercavitating propellers could be 
put into proper perspective in relation to 
the machinery. 

The real use of the supercavitating pro- 
peller arises when, due to increased thrust 
loading or very high speed, heavy cavitation 
of the orthodox ** non-cavitation ” propeller 
cannot be avoided, and brings with it an 
increase of cavitation erosion. Then, and 
then only, does the efficiency of the super- 
cavitating propeller begin to approach that 
of the conventional type. I use the word 
‘** approach ” because, except in the case of 
high speed motor boats, the speeds of 
modern displacement craft are as yet not 
nearly high enough to offer the designer 
any real chance of utilising the principle of 
supercavitation to propulsive advantage. 

To demonstrate the point I quote some 
figures from an article by Dr. F. H. Todd in 
which he condensed the work of Tutin and 
Morgan, and showed that not until the speed 
of liners, for instance, reaches 40 knots 
does the efficiency of the supercavitating 
propeller come near to that of the conven- 
tional type. The actual figures quoted were : 
|Sft diameter, 688 r.p.m., and an efficiency 
of 61 per cent for the supercavitating pro- 
peller, compared with 18-6ft diameter, 
200 r.p.m. and 68 per cent for the conven- 
tional propeller, assuming little or no cavi- 
tation in the latter case. The speed was 
40-8 knots. Figures were also given for a 
destroyer and appear to be a little more 
attractive as regards efliciency—62 per cent 
against 66 per cent for the conventional 
propeller. 

We have got fast patrol boats doing 50 
knots and the propellers do cavitate. If, 
however, the speed 1s taken higher, into the 
50 knots plus range, then the advantage of 
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the super-cavitating propeller becomes real 
and attractive. To the naval architect it 
presents the opportunity of achieving a 
propeller efficiency which could not be 
achieved with conventional propellers, and 
at the same time removes the 
erosion. But he may meet other practical 
difficulties, such as vibration and the strength 
of the blades. 

To the marine engineer the supercavitating 
propeller is attractive in that it offers the 
advantage of a smaller propeller, lighter and 
faster running engines and even the elimina- 
tion of gearing, with the proviso, however, 
that he must produce the much _ higher 
powers necessary to propel the ship at much 
higher speeds. For a liner about 30 per cent 
extra speed is required, which means an 
increase in power per shaft of at least 100 
per cent, and this, with present-day machin- 
ery, is only possible at considerable expense 
in space, weight, and fuel consumption. 

Here is a problem offering a challenge 
which can be met only by the efforts of 


naval architects and marine engineers ; it Is 
somewhat akin to the problems solved 
jointly by R. E. Froude and Sir Charles 


Parsons in 1897 to turn the ** Turbinia ~ 
from failure to success. 
Professor G. H. Chambers : Dr. Brown has 


paid a tribute to the work of the Admiralty. 


Early in the paper he made comparison 
with the machinery of H.M.S. “ King 
Alfred” and said how much lighter and 
smaller is modern machinery. His com- 


parison of efficiency shows how much lighter 
the Admiralty machinery is. 

When selecting material for a review 
there is much that one must exclude. But | 
wonder if a niche might be found for the 
steam gunboat machinery built during the 
war, showing a number of advantages 
which have been of great benefit since. 

Dr. Brown: On the subject of super- 
cavitating propellers, there is no doubt that 
it is for naval architects, and especially 
those such as Mr. Newton, to supply the 
answers. If the machinery is small enough 
and light enough, and if one of the factors is 
that with the supercavitating propeller the 
revolutions can be increased without attract- 
ing Cavitation, no one would be more pleased 
than the engineer. 

With regard to weights in merchant ships, 
over the period in which we have been trying 
to design turbines we have reduced weight 
by 60 per cent and have improved economy 
by only 30 per cent. It is up to the ship- 
owners and their technical assessors to tell 
us Which way they want it. 

Sir Charles Lillicrap was in the chair 
when the Spring meeting was continued on 


the morning of Wednesday, March 23, 
with the reading of 
THE DEVELOPMENT OF THE AIRCRAFT 
CARRIER 
By J. H. B. CHAPMAN, R.C.N.( 
SYNOPSIS 
The paper deals with the development of the 


aircraft carrier, its features and characteristics up to 
the present time. Principal attention 1s devoted to 
the period from the outbreak of war in 1939 onwards 
Development of ship features is shown to be closely 
related to that of the aircraft. 

The problems governing the development of 
carrier-borne aircraft are discussed. The rapid 
developments in naval aircraft during and since the 
war have required large and continuous increases in 
the capacity of aircraft carrier equipment for launch- 
ing, arresting, and handling aircraft 

The different weight given to certain aircraft 
carrier features by designers in the United Kingdom, 
the United States, and Japan, is discussed, in par- 
ticular the differences between American and British 
carriers used during the last war. In recent designs 
these differences have become smaller. 


Sir Stanley V. Goodall: I 


interested in those old carriers, 


was very 
because 


menace of 


it was more than forty years ago when 
1 was first at sea in an aircraft carrier. 
There was a hangar and a flight deck forward 
and an 18in gun aft. However, my recol- 
lection is that experience brought out what 
Mr. Chapman has mentioned in the paper 
about the desirability of good freeboard to 
the flight deck and a built-in bow. Another 
matter that comes to my mind is the effect of 
armament. In my day at the Admiralty the 
Director of Naval Ordnance demanded 
very heavy guns, and one had wondered 
when he would demand something which 
would interfere with the top side arrange- 
ments. I feared he would say that the job 
of an aircraft carrier was to shoot down 
aeroplanes rather than shoot them off. But 
1 am told that the situation now is different 
in that lighter weapon mountings are used, 
and the airman has a greater say in regard 
to the arrangement of the top sides. 

What Mr. Chapman has said about 
strength is in my opinion an understatement. 
1 ask naval architects to imagine a section 
through the ship aft. If they draw it they 
will see that there is a tremendous gap 
there in the continuity of strength. Mr. 
Chapman says it is a local arrangement 
and can be got over ; I am glad to know it. 
Then there is the question of open hangars. 
Could Mr. Chapman tell us what are the 


gun mountings of the latest American 
carriers ? It was on account of the gun 


armament that I fought shy of open hangars. 

One limitation under which we suffered 
was that of docking. It is stated in the 
paper that modifications in the 1942 ** Ark 
Royal’? made necessary an increase of 
beam. I think the reason for that was that 
the Board of Admiralty reduced its require- 
ments about the numbers of docks that the 
ship must be able to enter. When I look at 
the list, later in the paper, where the widths 
of the various new carriers are given I 
think there must be some berthing and 
docking facilities of which I knew nothing 
in my time at the Admiralty. The list of 
aircraft that exist to-day does show how 
extremely dijfficult it was to satisfy the 
requirements of the naval armament within 
the limits to which we were kept. 

Rear-Admiral Mill : My particular inter- 
est is related to the comparison between the 
capabilities we seek in the aircraft and the 
facilities we shall find in the carrier. In the 
fifty years that we have been practising naval 
aviation the take-off weight of aircraft has 
grown from 1000Ilb to nearly 50,000 Ib. 
In fact, in the take-off condition we have 
about | lb of aircraft weight per ton of 
aircraft carrier. That sort of rough rule 
brings us up against a number of limitations. 
Incidentally, 1 learn that the Americans 
launched an &4,000lb aircraft from a 
**Forrestal” class carrier recently. They went 
a little over the rough rule I have mentioned, 
but | gather that it was something of an 
event, and that the aircraft landed ashore. 

The limitations are not only in the size 
and strength of the flight deck and the size 
of the lift apertures, but it also seems that 
the weight and stalling speed of the high 
performance aircraft we want to use are 
outside the limits of the arrester gears and 
catapults we can at present fit into carriers 
of the size we are considering. Arrester 
gears have very severe limitations in the 
inertia of the wires and the mechanical 
parts, while for the catapult, extreme pressures 
will be required, in excess of those provided 
by current marine boilers. 

Looking at the future, we have to see 
what the aircraft constructor can do to give 
the performance we want within the weight 
and approach speed limitations imposed by 
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the naval architect and the characteristics 
of the carrier. If we can find vertical take- 
off or short take-off and landing aircraft with 
the performance that we need, most of our 
problems will be solved. The aircraft con- 
structors have done a great deal towards 
improving the flying versatility of the ar- 
craft, its high speed performance and its 
stalling speed by the use of boundary layer 
control, but it has been to some extent offset 
by the swept back wing aircraft, which have 
rather indefinite stalling speed, and there- 
fore have to approach at something above 
the usual stalling speed of straight wing 
aircraft. Eventually we turn to the possi- 
bility of a variable geometry aircraft whose 
versatility in flight would be greatly increased 
by varying the angle of sweep. That brings 
in engineering problems, but they are being 
considered. 

It is quite certain that, if we have to 
regard a 50,000-ton carrier as the upper 
limit that we can conveniently build or are 
likely to be allowed to build, we must build 
aircraft to operate within this limitation. 

It is stated in the paper that in the 
‘** Hermes ” class the longer time to build 
allowed the latest ideas and standards to be 
incorporated wherever possible. I do not 
think the impression exists anywhere that 
there is any advantage whatsoever in long 
building time, and | know that the best 
building time was two years and one month. 
I gather that the Americans intend to build 
the ** Enterprise’ in 34 years. So that I 
take comfort in concluding that when we 
build our next class of carriers the building 
time possibly will be somewhere between 
those two figures. 

Mr. C. E. Sherwin: The problem of the 
open hangar carrier versus the closed hangar 
carrier became one of the burning issues in 
the design of carriers in the years when we 
were working with the Americans ; and it 
will be noticed from the paper that at the 
end of the war we designed an open hangar 
carrier. Looking back, I| believe it is prob- 
ably true that what the Americans did for 
their sort of war was right, and what we did 
for our sort of war was also right. 

There is no doubt that the operation of 
petrol-engined aircraft in the early days of 
the war was easier from the open hangar. 
At the same time, in the confined waters of 
the Mediterranean our carriers needed more 
protection than would have been afforded 
by the ** Essex” type of carrier, which I do 
not think would have stood up nearly so 
well to the type of attack meted out to the 
** Illustrious * there. 

However, the situation has changed, and 
the types of attack which we can expect 
carriers to have to survive are perhaps such 
that the very large closed hangar type, 
armoured, and probably with armour on 
the flight deck, is now a feature of the 
carrier. 

(To be continued ) 


Handbook for Universal Beams 


THE well-known handbooks which the various 
makers of structural steel sections publish, 
giving data on the physical constants and 
properties of their various ranges of sections, 
have now been augmented by a similar handbook 
dealing with broad-flanged beams. This new 
publication has been prepared by Dorman Long 
and Co., Ltd., whose new mill at Lackenby now 
rolls ** Universal’ beam and column sections, 
in fifteen serial sizes, up to much larger sizes than 
have been available before. The variables in the 
various dimensions of a universal section are 
clearly set out, and the usual tables of properties 
follow for universal beam and column sections, 
safe loads for cased and uncased columns, and 
properties of ** Universal *’ bearing piles and tees 
cut from *‘ Universal *’ sections. 





Samuel Pepys and Seventeenth 
Century Technology 


By A. K 


BRUCE 


This article about the well-known diarist can be published appropriately at this 


time hecause, 


not only did Pepys start writing his diary in 1660 but the Royal 


Society of which he was President in 1684 and 1685 celebrates its tercentenary this 


ear, 


It cannot, of course, be claimed that Pepys was an engineer, but much of his 


work for the Royal Navy brought him into contact with technical people and at 


the Royal Society he met all the prominent scientists of his day. 


ANUARY 1, 1660, marked the tercen- 
tenary of the first dated entry in the 
Diary of Samuel Pepys, who, some months 
later, was to become Clerk of the Acts, thus 
commencing his long, momentous and often 
tumultous connection with the Navy. While 
the universal appeal of Pepys’ Diary is due 
to its historical, social and personal contents, 
charged as they are with a piquancy unsur- 
passed in any other writings of the kind, the 
interest and importance of its scientific and 
technological contents have not received the 
attention to which they are entitled. It may 
thus be appropriate, on the occasion of this 
tercentenary, to mention briefly some of the 
matters dealt with by the diarist himself ; 
also certain of his comments which, throwing 
light on the state of science and industry in 
the time of Pepys, are not without interest 1n 
our own. 

Phe study which he devoted to science and 
technology was. of course, much stimulated 
by his admittance (February 15, 1665) as a 
Fellow of the Royal Society. Pepys had a 
natural inclination to literature and philo- 
sophy, in the pursuit of which he ever sought 
the acquaintance of learned men. When he 
became a Fellow of the Royal Society he 
was brought into immediate personal touch 
with the leading scientists of the day. That 
Pepys should have become so devoted to the 
study of science and so persistent in seeking 
the society of scientists is the more surprising 
when we read how at the time of his appoint- 
ment as Clerk of the Acts, he had not yet 
mastered the multiplication table. ** Up by 
four o'clock ” (he writes on July 9, 1662) 
‘and at my multiplication-table hard, which 
is all the trouble I meet with at all in my 
arithmetic.” Two days later he is again 
“up at four o'clock, and hard at my multi- 
plication-table which | am now almost 
master of.” 

Reading these particular Diary entries, it 
is not easy to believe that he who wrote 
them was to become President of the Royal 
Society in 1684 and 1685 and to sign, during 
his occupancy of this office, the order 
authorising the publication of Newton's 
Principia. We get an authentic impression of 
the amazing activity of Pepys when reading 
his Diary. This activity is well reflected by 
the entry made on June 13, 1662: ** Up by 
four o'clock in the morning, and read 
Cicero’s Second Oration against Catiline, 
which pleased me exceedingly ; and more | 
discern therein than ever I thought was to be 
found in him; but I perceive it was my 
ignorance, and that he is as good a writer as 
ever I read in my life.”” Incidentally, it was 
from Cicero that Pepys took his motto : 
Mens cuiusque is est quisque (The mind of each 
man is the man himself). While Pepys was 


an early riser in an early-rising age, he did 
not always rise to master the multiplication 
table or to read Cicero, much as he enjoyed 
him. On June 14, 1662, for example, he is 
again ** Up by four o’clock in the morning,” 
but this time * upon business in my office ” 
before proceeding to Tower Hill to witness 
the execution of Sir Henry Vane, of which 
barbarity he gives a detailed account. There- 
after, “to the office again all the afternoon 
till night.” 

At the very outset of his career as Clerk 


Samuel Pepys, F.R.S. 


of the Acts Pepys came into contact with 
Sir William Petty who, economist, adminis- 
trator, physician and naval architect, had 
lately developed his double-bottomed boat. 
Pepys was deeply interested—as was Charles 
Il—in naval architecture and he tells us that 
Petty prototype boat was of “about 
thirty tons in burden and carries thirty men, 
with good accommodation, as much more as 
any ship of her burden, and so any vessel of 
this figure shall carry more men, with better 
accommodation by half, than any other ship. 
This carries also ten guns, of about five tons 
weight.” We read of the launching (wit- 
nessed by Charles II and the Duke of York) 
of Petty’s later double-bottomed ship, the 
‘“* Experiment.” Pepys—who was also pre- 
sent on this occasion—states how “* It swims 
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and looks finely, and | believe will do well.” 
In fact, the ** Experiment” does not appear 
to have justified the hopes based on the 
performance of the prototype. Pepys and 
his colleagues on the Navy Board were. of 
course, much interested in seventeenth cen- 
tury ** deterrents,’ nor is the Diary without 
reference to them. On the afternoon of 
March 14, 1662, for example, ‘came the 
German, Dr. Kuffler, to discourse with us 
about his engine to blow up ships. We 
doubted not the matter of fact, it being tried 
in Cromwell's time, but the safety of carrying 
them in ships ; but he do tell us, that when 
he comes to tell the King his secret, for none 
but the Kings, successively, and their heirs 
must know it, it will appear to be of no 
danger at all. We concluded nothing : but 
shall discourse with the Duke of York 
to-morrow about it.” This invention for 
blowing up ships is referred to again in 
November, 1663, when Pepys also mentions 
having heard of something which, “* even 
more strange” than the device for sinking 
ships, is made of gold. It was called Aurum 
fulminans, a grain of it ** put into a silver 
spoon and fired, will give a blow like a 
musket and strike a hole through the silver 
spoon downward, without the least force 
upward.” It appears that the Kuffler 
mentioned above was the son-in-law of the 
Dutch inventor of the secret ** instrument to 
sink ships,’ which was offered to the Navy 
Board in 1662. 


Well known to Pepys from his days at 
Magdalene College. Cambridge, was Samuel 
Morland, afterwards Sir Samuel and maste1 
of mechanics to King Charles I]. Morland 
had been Pepys’ tutor at Magdalene and, 
alluding to a meeting with him in May, 1660, 
Pepys gives vent to the following blistering 
comment: ‘I do not find that my Lord 
or anybody did give him any respect, he 
being looked upon by him and all men as a 
Knave.” Six years later he examined 
Morland’s * late invention for casting up of 
sums of £.s.d..” which, he writes, ** is very 
pretty, but not very useful.” This was 
Morland’s calculating machine developed in 
1662. Pepys does not refer to Morland’s 
invention of the speaking-trumpet or his 
unpublished treatise on the uses of steam. 
Had he continued his Diary beyond 1669. 
Pepys might have had something to say 
about Morland’s plunger pump with stufling- 
box, the invention for which he is_ best 
remembered. Conspicuous among the men 
of science admired by Pepys was Robert 
Hooke (1635-1703), who is mentioned many 
times in the Diary. The first 
him occurs on January 20, 
Pepys called at his bookseller ** and there 
took home Hooke’s book of microscopy 
(the Micrographia), a most excellent piece, 
and of which | am very proud.” The earliest 
mention of a meeting between them is under 
date February 15, 1665, the day upon 
which Pepys was admitted a Fellow of the 
Royal Society. Included with those present 
at the *‘ club supper ~ following the meeting 
was Robert Boyle “and above him Mr 
Hooke, who is the most and promises the 
least, of any man in the world that ever | 
saw.’ Hooke—born nearly two and a halt 
years after Pepys—has been deemed “the 
greatest mechanic of his age” and prior to 
becoming a Fellow of the Royal Society 
(1663) had assisted Boyle in the construc- 
tion of his machina Boyleana or air pump 
Curator of experiments at the Royal Society 
and Professor of Geometry at Gresham 
College, Hooke may have been the first 
in or about 1658—to propose the application 
of the spiral balance spring for watches and 
in addition to inventing the iris diaphragm 


reference to 
1665, when 
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for telescopes, the universal joint and the 
dividing plate used in gear-cutting, made 
suggestions which promoted much of the 
scientific progress of his time. Pepys 
evinces a deep interest in all his numerous 
** discourses’ with Hooke, taking part 
himself in ** experiments ” as, for example, 


when, together with Hooke and _ other 
Fellows of the Royal Society—including 
Wilkins—he tested devices for improving 


the springing of coaches. We must surely 
regret that no record has come down to us 
of the ** noble discourse * with Wilkins and 
Hooke which, on this occasion, “all day 
long did please me.” Another inventor with 
whom Pepys became closely associated both 
on the Navy Board and in the Royal Society 
was Lord Brouncker (1620-1684), the first 
president of the Society. A mathematician, 
linguist and doctor of medicine, he col- 
laborated with Hooke in experiments with 
pendulums and translated some writings by 
Descartes. Lord Brouncker was the author 
of a paper contributed to the Royal Society 
on experiments on the recoil of guns and 
took much interest in watches. Pepys tells 
how on December 22, 1665, “* 1 to my Lord 
Brouncker’s, and there spent the evening by 
my desire in seeing his Lordship open to 
pieces and make up again his watch, thereby 
being taught what I never knew before ; 
and it is a thing very well worth my having 
seen, and am mightily pleased and satisfied 
with it.” 

The pumping of water was among the 
subjects in which Pepys took a keen interest. 
Apart from his acquaintance with Sir Samuel 
Morland. he was on friendly terms with 
Ralph Greatorex, the mathematical instru- 
ment maker, and mentions how, walking 
in St. James’s Park on October 11, 1660, he 
saw “the several engines at work to draw 
up water, with which sight | was very much 
pleased. Above all the rest, I liked that 
which Mr. Greatorex brought, which do 
carry up the water with a great deal of ease.” 
While Pepys could number among contem- 
poraries both Thomas Savery (c. 1650-1715) 
and Thomas Newcomen (1663-1729), neither 
of them is mentioned in the Diary. Savery 
became a Fellow of the Royal Society in 
1705, by which time Pepys, a past-president 
of the Society, had been dead for two years. 
Pepys was still alive, however, at the com- 
mencement of the steam engine era, it being 
of interest to recall how in the opening years 
of the eighteenth century some of the earliest 
Savery engines (if not the very earliest) were 
exhibited--and probably constructed—in 
Salisbury Court, Fleet Street, where Pepys 
had been born on February 23, 1633. He 
was doubtless too much troubled by bodily 
complaints to be present on June 14, 1699, 
when Savery demonstrated a model of his 
** fire engine * before a meeting of the Royal 
Society at Gresham House. Prior to his 
removal to Clapham—where he died on 
May 26, 1703—-Pepys had been resident in 
Buckingham Street, Strand, one of the 
houses in which he lived (No. 12) being still 
in existence on the west side of the street. 
The historic associations attaching to the 
region round Buckingham Street were 
enhanced, twenty-three years after the death 
of Pepys, by an event outstanding in technical 
and industrial history. This was the erection 
here during 1725-1726 of the first Newcomen 
steam engine installed in London, where it 
replaced a Savery engine which, set up some 
years earlier, had proved unsatisfactory. 
The site was in or adjacent to the present 
Watergate Walk and close to the York Water 
Gate, the engine (usually described as the 
‘* York Buildings” engine) being the first 
reciprocating steam engine ever used for 


public water supply. It is of further interest 
to engineers as having been regarded as the 
first Newcomen engine in which the boiler 
feed water was taken from the hot condensate 
instead of from the luke-warm piston-sealing 
water. Additional Newcomen engines were 
installed at what became known as the York 
Buildings Water Works and Thomas 
Newcomen must have been a familiar figure 
in and about Buckingham Street. He died 
in London on August 5, 1729, twenty-six 
years after the death of Pepys. 

By reason of his administrative position in 
the Navy, Pepys came into very close contact 
with industrial problems as they presented 
themselves in the seventeenth century. It 
was still the era of the timber ship, but the 
human problems were those associated with 
the immemorial Britisher. Pepys was a 
frequent visitor to His Majesty’s shipyard 
at Deptford, where the then master-ship- 
wright was Jonas Shish. We read in the 
Diary of their discussions regarding timber, 
Pepys mentioning that ** when the dock was 
made, a ship of nearly 500 tons was there 
found : a ship supposed of Queen Elizabeth’s 
time, and well wrought with a great deal of 
stone-shot in her of eighteen inches diameter, 
which was shot then in use : and afterwards 
meeting with Captain Perriman and Mr. 
Castle at Halfway Tree, they tell me of stone- 
shot of thirty-six inches diameter, which they 
shot out of mortar-pieces.”” While Pepys had 
his arguments with the master-shipwright, 
there was clearly a very friendly accord 
between them and when, on March 24, 1668, 
Shish came ** to desire my appearing for him 
to succeed Mr. Christopher Pett, lately dead, 
in his place of master-shipwright of Deptford 
and Woolwich,” Pepys resolved ** to promote 
what I can.” That Shish was a most uncom- 
mon man is clear not only from the references 
made to him by Pepys, but from the following 
tribute paid to him by Pepys’ intimate friend, 
John Evelyn, who writes on May 13, 1680 : 
“| was at the funeral of old Mr. Shish, 
master-shipwright at his Majesty's yard here, 
an honest and remarkable man, and his 
death a public losse, for his excellent successe 
in building ships (tho’ altogether illiterate), 
and for breeding up so many of his children 
to be able artists. I held up the pall with 
three knights, who did him that honour, 
and he was worthy of it. It was the costome 
of this good man to rise in the night, and to 
pray kneeling in his own coffin, which he had 
lying by him many years.” 

We read how on June 4, 1662, Pepys pro- 
ceeded by water to Woolwich “ and there 
saw an experiment made of Sir R. Ford’s 
Holland’s yarn, about which we have lately 
had so much stir ; and I have much concerned 
myself for our ropemaker, Mr. Hughes, 
who represented it so bad, and we found it 
to be very bad, and broke sooner than upon 
a fair trial five threads of that against four 
of Riga yarn ; and also that some of it had 
old stuff that had been tarred, covered over 
with new hemp, which is such a cheat as 
hath not been heard of. I was glad of this 
discovery, because I would not have the 
King’s workmen discouraged (as Sir W. 
Batten do most basely do) from representing 
the faults of merchants’ goods, when there 
is any.”” If Pepys was alert and uncom- 
promising in the inspection of material for 
the Navy, he possessed also—and in a high 
degree—a quality which is in greater demand 
to-day than ever before: this was his 
capacity for ‘getting on” with people, 
notably with those who worked for him. 
We find this reflected in such Diary entries 
as the one made on September 28, 1660, 
when “ All the afternoon among my work- 
men, and did give them drink, and very 
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merry with them, it being my luck to meet 
with a sort of drolling workmen on all 
occasions.” It might equally well be said 
that the workmen were lucky to meet with 
** a sort of drolling employer.” 

Pepys also evinced a deep respect for com- 
manders who, like Admiral Sir Christopher 
Mings, possessed ‘a most excellent tongue 
among ordinary men.” When Mings died 
from wounds received during the battle with 
the Dutch fleet in the first week of June, 
1666, Pepys attended his funeral, also present 
being Sir William Coventry, Secretary to the 
Duke of York and a Commissioner of the 
Navy. On their departure after the burial, 
Pepys relates how ‘about a dozen able, 
lusty, proper men came to the coach-side 
with tears in their eyes, and one of them 
that spoke for the rest began, and said to 
Sir W. Coventry, * We are here a dozen of 
us that have long known, and loved, and 
served our dead commander, Sir Christopher 
Mings, and have now done the last office of 
laying him in the ground. We would be glad 
we had any other to offer after him, and in 
revenge of him. All we have ts our lives ; if 
you will please to get His Royal Highness to 
give us a fireship among us all, here is a 
dozen of us, out of all which, choose you 
one to be commander ; and the rest of us. 
whoever he is, will serve him ; and, if possible, 
do that which shall show our memory of our 
dead commander and our revenge.’ Sir 
W. Coventry was herewith much moved, as 
well as I, who could hardly abstain from 
weeping, and took their names, and so 
parted ;_ telling me that he would move 
His Royal Highness as in a thing very extra- 
ordinary, which was done.” 

To acquire an authentic impression of the 
industrial and social climate of seventeenth- 
century Britain, we are well advised to 
explore the Diary of Samuel Pepys, a com- 
pilation possessing the singular advantage of 
having been written by an extremely able 
public man without thought of self-advertise- 
ment or of influencing the opinion of others. 
The author confines himself to setting down 
unpremeditated observations on passing 
events (whether momentous or trivial) and to 
recording what he and his contemporaries 
happened to be doing ; whether inspecting 
material, listening to a sermon, being trimmed 
by a barber, amused by a theatrical per- 
formance, or punished by a magistrate. 
Experience and meditation had satisfied 
Pepys as to the sovereign value of what he 
described as ‘‘a most excellent tongue 
among ordinary men.” He would have 
agreed with an engineer and industrialist of 
exceptionally wide knowledge who recently 
remarked how * Nothing replaces personal 
communication between the boardroom and 
the men on the bench. Britishers do not like 
working for remote amorphous images.” 
Could he survey the industrial scene to-day, 
Pepys might come to the conclusion that an 
ingredient of the * drolling *’ mentioned in 
his Diary could prove of value in promoting 
that mutual harmony which, where it exists, 
enables discussion to be conducted without 
bitterness. No one understood better than 
Pepys that ‘* He who returns the blow begins 
the quarrel.” 

(Note.—The portrait of Pepys here repro- 
duced by permission of the National Portrait 
Gallery is the one painted by John Hayls 
in March, 1666: ‘I to sit to have it full 
of shadows, and do almost break my neck 
looking over my shoulder to make the 
posture for him to work by.” The Diary. 
contains a number of entries relating to this 
portrait, reference being made (April 11, 
1666) to ** the music, which now pleases me 
mightily, it being painted true.”’) 





London Transport’s New Signalling 
at Amersham 


MERSHAM Station, on the Metropolitan 
“ALine of London Transport, will become the 
terminus of Metropolitan Line train services 
when the present electrification scheme from 
Rickmansworth to Amersham and Chesham 1s 
completed. It will continue to be a through 
station for British Railways passenger and 
freight trains, both local and long-distance, 
running to and from Marylebone. New signal- 
ling at Amersham which was brought into opera- 
tion on the night of March 19-20 has therefore 
been designed to deal with mixed suburban and 
main-line traffic, and to provide eventually for 
an additional platform line, two 450ft reversing 
sidings and a goods loop which have still to be 
completed as well as for control of the signalling 
at Chalfont and Latimer station 

Ihe former mechanical signalbox at Amer- 
sham has been replaced by a new box near the 
same site. Signals and points are worked 
through an air-operated interlocking machine 
controlled from the push-button console on the 


will be set up automatically in its turn after 
clearance of the first route. 

The buttons are of clear plastics and are 
illuminated by coloured lights mounted below 
them. They show red when routes are normal, 
changing to yellow when pressed to select a 
route. When the route is set and the appropriate 
signals are showing yellow or double-yellow, 
the push-button changes from a steady to a 
flashing yellow light. When the signals are 
showing the green aspect, the push-button 
changes to green and stays green until the train 
has passed over the route set. The signals are 
replaced to normal (danger) aspect by the passage 
of the train, and when all have been so replaced 
the push-button is restored automatically and 
again shows its normal red light. 

All shunt-signal movements are controlled 
on the route-setting principle by thumb switches 
instead of push-buttons, but they are illuminated 
in the same manner as the push-buttons. The 
thumb switches are not self-restoring and routes 








Control desk with route-setting push-button panels and illuminated diagram 


in Amersham signalbox 


operating floor shown tn one of the illustrations. 
Machines of this kind have been a feature of 
many London Transport signalling installations 
into use during the past five years. 
This is a device employing rotating vertical 
shafts, each operating one signal or point func- 
tion through electrical contacts. Interlocking 
between the shafts is mechanical. At the base 
of each shaft, two small compressed air cylinders 
supply the rotational movement. Immediately 
above the compressed air cylinders is the mech- 
anical locking and above this ts an electrical 
lock providing back locking and track locking 
At the top are the contacts for controlling signal 
ind point circuits. Machines of this kind can 
be worked manually in emergency and at 
Amersham a spare illuminated diagram is pro- 
vided near the machine to assist such operation 

The control desk in the signalbox has two 
push-button panels with the signalbox clock in 
the centre, and two wings with telephone keys 
and switches At present only the left-hand 
push-button panel, which controls the Amersham 
signalling, is in use. The right-hand panel will 
be equipped later for controlling the signalling 
at Chalfont and Latimer. The push-buttons 
operate on the route-setting principle, with one 
button for each main route, and are self-restoring 
when a route has cleared. A second route may 
be pre-selected after one has been set up, and 


brought 
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repeaters, a Standard feature of London Trans- 
port signalling, are switched into use by the 
Signalman when weather conditions require it 
Platform repeating signals are provided on the 
northbound and southbound platforms at Amer- 
sham station. Auxiliary red or yellow lights 
below certain signals are illuminated in the 
event of failure of the lamp in either the main 
red or single-yellow aspect to which they refer. 
In addition, the failure of a main red aspect 
causes the signal in rear to be maintained at 
danger. A two-way switch in the signalbox 
can bring the goods yard under the control of 
the signalman or put it in the hands of the 
shunter as required. 

rhe principal supplier of signalling equipment 
was the Westinghouse Brake and Signal Com- 
pany, Ltd The signalling at Amersham was 
designed and installed under the supervision of 
Mr. R. Dell, M.I.E.E., M.I.R.S.E., Signal 
Engineer, London Transport, and has been 
carried out to the requirements of Mr. C. E. 
Dunton, M.1.C.E., Chief Civil Engineer, London 
Transport. 

The signalbox consists of two main elements 

the relay room at track level and the control 
room above. The two floors are completely 
different in plan shape and m construction, and 
the elevational treatment accepts these facts, so 
that the control floor appears as a_ separate 
entity poised above the heavier mass of the 
relay room. This effect is further emphasised 


Part of the illuminated diagram with cover removed to show method of 


mounting the egg-crate light units 


controlled by thumb switches cannot be pre- 
selected. 

The illuminated diagram shows the Amersham 
and Chalfont and Latimer areas. It is built up 
behind the front panel by a new “ egg-crate ™ 
method of construction for which small standard- 
ised units have been developed. Some of these 
box-like aluminium units are seen in the second 
illustration, showing a portion of the diagram 
with the front panel removed. They contain 
the indicator lamps for track circuit and signal 
indications and can be arranged on the perfor- 
ated metal backplate to conform with any shape 
of layout depicted on the panel in front of them 
Track lamps are normally alight and are extin- 
guished in groups as trains occupy the corre- 
sponding track circuits. This new form of 
construction, which has been developed and 
carried out in London Transport workshops, 
is relatively simple and is stated to be more 
economical than methods previously used. 

The new box controls twenty-six signals, 
including some three- and four-aspect (double- 
yellow) signals to give indications of the type 
used by British Railways, and twenty-two pairs 
of electro-pneumatic points. Fog repeating 
signals of the London Transport two-aspect 
short-range colour-light pattern are installed to 
show the indication of certain signals to drivers 
400ft before the signal itself is reached. These 


by the choice of dark brickwork for the solid 
base and ribbed aluminium for the control 
room portion. The main contractor for the 
building was Harry Chapples, Ltd., Beaconsfield, 
and the work was carried out under the direc- 
tion of Mr. Thomas Bilbow, Architect, London 
Transport, who was responsible for the design. 


Electronic Equipment Reliability 


A ONE-DAY Symposium on electronic equip- 
ment reliability has been arranged by the 
Institution of Electrical Engineers for Wednesday, 
May 18. This symposium is being organised as 
an initial step in meeting the need for exchanging 
information on all aspects of electronic reliability 

a subject of increasing interest to electronic 
equipment designers and engineers, parts design- 
ers and manufacturers, industrial and military 
users of electronic equipment, inspectors and 
approving authorities. Two of the factors which 
have brought the subject of reliability into 
sharper prominence are the environmental con- 
ditions which equipment for the Services must 
now withstand, and the massive complexity of 
electronic computers. Those who wish to attend 
the symposium should obtain registration forms 
from the Secretary, the Institution of Electrical 
Engineers, Savoy Place, London, W.C.2. 
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Diesel Locomotive Running and 
Maintenance 


HE planning of diesel locomotive working 
diagrams and maintenance periods is the 
basis of successful utilisation. For some years 
the limited scale of diesel traction on British 
Railways prevented satisfactory schemes of this 
kind from being applied. Before the changeover 
to diesel or electric traction was decided on, it was 
often urged that piecemeal operation of a few 
units was not giving a true picture of diesel 
economics, and that the conversion of whole 
areas should be undertaken. Such conversions 
are now becoming familiar and a far-reaching 
plan of this kind is now at an advanced stage 
on the Great Eastern Line of the Eastern Region 
rhis East Anglian diesel scheme replaces 668 


Express freight train hauled by 1365 h.p. diesel-electric locomotive 


steam locomotives by 249 main-line diesels. 
The Great Eastern fleet of main-line diesel 
locomotives now numbers over 200, ranging in 
power from 800 h.p. to 2000 h.p. It represents 
nearly SO per cent of the British Railways diesel 
fleet, and is in addition to some 150 diesel 
shunting locomotives. At March 21, 1960, 
47-5 per cent of the passenger and 54 per cent 
of the freight services on the Great Eastern Line 
worked by diesel traction. With the 
deliveries of English Electric 


were 
completion of 


type 3 locomotives in the first few months of 


next year, all internal services on the Great 
Eastern Line which are not scheduled for 
electrification, apart from some London-Norwich 
trains, will be worked by diesel power. 

The Great Eastern diesel locomotive fleet will 
be maintained at four motive power depots 
Stratford, March, Norwich and Ipswich. On 
November 2, 1959, Ipswich turned over com- 
pletely to diesel power, and the programme here 
sets the pattern for the whole scheme. The 
Ipswich diagrams keep locomotives away from 
the maintenance depot for six full working days 
(Sundays are not counted, although work may 
be diagrammed for that day). Provision is made 
for a daily service examination and refuelling 
when necessary at some convenient point on the 
line. Two hours are allowed for this, and for the 
remaining twenty-two out of twenty-four hours 
the locomotive is available for train working. 

Each diagram consists of a cycle of six phases, 
a locomotive setting out from Ipswich each day 
on phase one, proceeding on successive days to 
phases two to six and arriving back at Ipswich 
at the end of the sixth day for scheduled main- 
tenance. Thus, for each cycle, six locomotives 
will be engaged at any one time on passenger, 
parcels, or freight services in different parts of 


Great Eastern territory. A typical cycle could be 


summarised thus : 


Cycle No. 1 
Locomotive leaves Ipswich motive power depot 12.20 a.m 
Ist day : Phase |.—-Service examination, Parkeston 
Finishes Parkeston 
2nd day : Phase 2.—-Service examination Stratford 
Finishes Temple Mills 


3rd dav : Phase 3.—Service examination !pswich 
Finishes Whitemoor. 

4th day : Phase 4.—Service examination Ipswich 
Finishes Whitemoor 

Sth day : Phase 5.—Service examination Norwich 
Finishes Norwich 

6th day : Phase 6.—Finish Ipswich motive power depot 


10.50 p.m 


Total weekly mileage involved in the Ipswich 
scheme is over 47,000, of which 28,000 (60 per 


cent) is freight and 10,500 (22 per cent) passenger. 
The remaining 18 per cent covers working of 
parcels trains, empty coaching stock, &c. The 
main burden of train working falls on the 
1365 h.p. ALA-AIA locomotives, built by the 
Brush Electrical Engineering Company, Ltd., 
at Loughborough, twenty-five being employed 
at any one time, covering a weekly mileage of 
over 40,000. One of these locomotives, to which 
we referred in our March 11 issue, is illustrated 
on an express freight service introduced for the 
benefit of industries in the Tottenham-Broxbourne 
area, giving fast transit to Whitemoor yard and 
connections there for next-day deliveries in the 
Midlands and North. The locomotive carries 
the new style four-digit train description indicator 
to conform with the British Railways scheme 
outlined in our issue of March 11, in connection 
with signalbox train describer developments, 
although for the present the indicators are being 
used only to show class of train by means of a 
letter in accordance with the existing block bell 
and headlamp codes. The second illustration 
shows part of the shed at Ipswich converted for 
diesel maintenance. 

In order to deal with inevitable disturbances 
of the locomotive diagrams, a system of diesel 
locomotive control has been established in the 
line control office at Liverpool Street. This is 
based in the first place on a complete census 
taken at | a.m., when the whereabouts, current 
working and state of availability of each loco- 
motive are established. This information, 
supplemented as necessary by further reports 
during the day, is recorded to provide a history 
of each main-line locomotive allocated to the 
Great Eastern Line. Overall direction is exer- 
cised by a diesel locomotive controller who 
reports on the daily position both to the move- 
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the motive 
conference with the 


Ment superintendent and power! 


otficer before the daily 
traffic managers 

There follows, in the course of the morning, a 
series of telephone conferences between the 
diesel controller and the shed masters at each of 
the four diesel maintenance depots. They are 
joined on each occasion by an operating repre 
sentative from the traffic manager's office con- 


cerned. The problems associated with each 
individual locomotive are considered. Its 
whereabouts and condition are verified, varia 


tions to diagram working are reported, and 
problems of maintenance and repair are discussed, 
Che result ts that the shed master has a continuous 
and complete record of the whereabouts and 
condition of each of his locomotives, whilst the 
resources of the line manager and traffic manager 
are directed towards ensuring maximum avail- 
ability and flexibility for the diesel fleet. 

The Ipswich scheme is so far the most complete 
and intensive, but smaller schemes have been 
introduced at the other three maintenance depots 
which have not yet changed over completely to 
diesel traction. 





High-level service platforms and illuminated pits at Ipswich diesel depot 


Time Delay Simulator for Reactor 
Studies 


EQUIPMENT for simulating time delays when 
Studying nuclear reactor behaviour on an 
analogue computer has been supplied by E.M.I. 
Electronics, Ltd., Hayes, Middlesex, to the 
Centro di Studi Nucleari di Ispra in Milan. Its 
purpose is to reproduce variable transport lags, 
such as might occur in the event of a sudden 
failure of the reactor coolant circulating pumps, 
With this variable time delay unit data can be 
delayed by a _continuously-variable amount 
determined by the voltage applied to a ** delay 
control’ input, which accurately controls the 
speed of a loop of magnetic tape passing preset 
record and replay heads. The total range of 
delay is 0-1 to 10 seconds, available in three pre- 
selected ranges, and two separate information 
channels are provided. By use of a_pulse- 
width modulation recording system based on 
units from the E.M.I. ** EMIAC II”’ analogue 
computer, delay is made continuously variable 
in conjunction with tape speed without ampli- 
tude distortion occurring. 

The equipment comprises a tape deck and 
two electronic units, mounted on 19in rack. It 
occupies a total rack height of 384in and a 
maximum depth of 17in. The 100in loop of 
‘in wide tape is driven by a servo-amplifier and 
a.c. capstan drive motor. A d.c. tacho feedback 
is used for accurate control of tape speed and also 
provides level-clipping control in the data replay 
channels. Two separate tracks are recorded and 
the delayed outputs taken from a selected dual- 
track replay head appropriate to one of the 
three available ranges. Approximately 80in 
of the tape loop are active. The tape speeds 
range from 8in to 40in per second. 
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Naval Architects’ Annual Dinner 


At the annual dinner of the Royal Institution 
of Naval Architects, which was held on March 22 
at Grosvenor House, London, with Viscount 
Runciman in the chair, the toast of * The Royal 
Institution of Naval Architects ~~ was given by 
Lord Hailsham, who commented on the revolu- 
tionary changes in ship design and propulsion 
in the last hundred years. He related the early 
difficulties in the establishing of naval architecture 
as a science and linked this with the building of 
the Froude Tank and with the opening last year 
of the new tank at Feltham Lord Hailsham 
then drew attention to the present position of 
the shipbuilding industry and to the need for 
competitive efficiency, and went on to question 
the adequacy of the amount of moncy spent on 
research. He also commented on the develop- 
ment of production techniques and their applica- 
tion and the potentialities of computers and 
automatic controls. The president, who replied, 
mentioned closer relationship with sister institu- 
tions on the Continent and the large amount of 
research which was going forward in the results 
of which the Institution was vitally interested. 
There were those who were concerned with the 
improvement of hull forms, and the refining of 
equipment, but he recalled there were also users 
who had to meet the bill for improvements. 
Viscount Runciman went on to advocate research 
into simplification, so that the position of being 
able to fit and forget was achieved, for, he 
continued, the people who went to sea had to 
operate new equipment and the job should be 
made as easy and automatic as possible 


Analysis of Hyperbolic Paraboloid 
Shells 


Over the past few years structures roofed by 
anticlastic shells have become well known. An 
early example in this country was a roof in 
timber built near Salisbury (see THE ENGINEER, 
July 26, 1957) which demonstrated the economy 
of this particular combination of structure and 
Design of this building was under- 
taken by the Timber Development Association, 
and the Association been active in 
furthering design and research on timber shells 

One result of this work has just been published 
by the T.D.A. It is a report entitled ** The 
Analysis of Hyperbolic Paraboloid Shells,” by 
Mr. H. Tottenham, who was responsible for the 
Association’s early work in this field. In this 
a Shallow right hyperbolic paraboloid 
is considered as a membrane undergoing 
finite deflection. The displacements and forces 
are found to be related by two simultaneous 
non-linear differential equations. Two methods 
of solving these equations are suggested, namely, 
a variational method and a method of successive 
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approximations he report costs 3s. 6d 


Industrial Exhibitions 


industrial exhibitions are to be held at 
Olympia, London, at the end of this month 
The first International Compressed Air and 
Hydraulics Exhibition will be held in the Empire 
Hall from April 25 to 29 ; the fourth Production 
Exhibition in the National Hall from April 25 
to 30: and the Fuel Efficiency and Power for 
Industry Exhibition in the Grand Hall from 
April 27 to May 6 

The International Compressed Air and 
Hydraulics Exhibition is being held in conjunc- 
tion with the Fluid Power Conference, at which 
a number of authorities from this and overseas 
countries will present papers on various aspects 
of pneumatics, hydraulics and power control 


THRE 


It is expected that over 11,000 executives from 
some thirty countries will take part in the dis- 
cussions at this conference More than a 
hundred exhibitors will be showing — their 
products which will cover all classes of equip- 
ment ranging from simple components and tools 
to complete hydraulic and pneumatic systems 
for controiling and operating plant and machines 

At the Fuel Efficiency and Power for Industry 
Exhibition some 170 exhibitors will show a 
comprehensive selection of plant and equipment, 
ranging from complete boiler installations to 
instruments, oil firing equipment to vacuum 
cleaning apparatus, and stokers to refractories 
and insulating materials. A series of technical 
meetings has been arranged by a committee 
convened by the Institute of Fuel under the 
general title of “ The Selection of Fuel-using 
Equipment and Power Plant.” Five papers to 
be presented at these meetings will include 
* Effective Combustion in Steam Boilers,” by 
Mr. D. C. Gunn ; “* Efficient Use of Electricity 
in Industry’ by Mr. W. J. Dickie; “* Heat 
Transfer“ by Mr. R. F. Hayman; “ Heat 
Losses’ by Mr. J. H. G. Bilney and ** Heat 
Recovery ~ by Mr. F. H. Newman. 

The Production Exhibition is once again 
designed to show advanced methods of produc- 
tion in Many industries, and it is stated that a 
number of new developments will be on show. 
A conference entitled * Productivity—-Men and 
Methods ~~ to be held in conjunction with the 
exhibition is being organised by the British 
Productivity Council. For the eight sessions of 
this conference the following subjects have been 
selected for discussion: ‘Computers and 
Production Control,” “* Fitting the Job to the 
Worker,” ** Work Study and Industrial Engin- 
eering,” “ Variety Reduction,” ** Quality Con- 
trol,’ “* Communications in Industry,” ** Train- 
ing of Supervisors.” and “ Organising for Cost 
Reduction,” and at each leading 
authority will present a paper on the particular 
subject 


session a 


Institution of Structural Engineers 

THE Institution of Structural Engineers is 
unusual amongst the engineering institutions In 
that the traditional annual dinner is a function 
to which the members bring their ladies, and 
it is followed by a dance. About 900 people 
were present last Friday, when the dinner was 
held at the Dorchester Hotel. There were four 
speakers, the toast of “ The Institution ” being 
proposed by Mr. Hubert Bennett, the architect 
to the London County Council. The president, 
Mr. L. E. Kent, responded. “The Guests ” 
was proposed by Lt.-Col. G. W. Kirkland, and 
answered by Sir Thomas Padmore, second 
secretary, the Treasury. Mr. Kent referred to 
the affairs of the Institution in his speech, and 
was emphatic that the keenness of members was 
of even greater importance than their numbers ; 
two new regional branches of the Institution 
would soon be formed, he said 


International Association for 
Hydraulics Research 


A BriTisH National Committee has been 


formed, under the auspices of the Institution of 


Civil Engineers, of the International Association 
for Hydraulics Research. One of its first duties 
will be to offer to organise a congress of the 
international body in London, but the earliest 
date is not likely to be before 1965. The Asso- 
ciation was established in Brussels in 1935, and 
thus has been without representation from this 
country for twenty-five years. It has been active 
in Organising international conferences, the 


eighth of which was held in Montreal last year ; 
the next is to be in Belgrade in 1961. The 
British National Committee will consist of 
eleven members. 


M.V. ** Bass Trader ”’ 


AT present building at the State Dockyard, 
Newcastle, New South Wales, Australia, is the 
roll-on, roll-off vehicle transport ** Bass Trader ~ 
which is to be launched in July and is expected 
to enter the service of the Australian National 
Line in December. The ship is intended to 
operate between Melbourne and Tasmania and 
will accommodate sixty semi-trailers and about 
twenty-two cargo containers, and the main 
particulars are 


Length between perpendiculars 29311 Yin 
Breadth moulded to shelter deck S7ft 
Breadth moulded at water line 55ft 6in 
Draught moulded 14ft 6in 
Depth moulded to upper deck 15ft 6in 
Depth moulded to she!ter deck 31ft 3in 
Service speed 124 knots 
Deadweight 1850 tons 


The 250 miles sea route has to be operated 
on a scheduled service which makes it essential 
that dock maintenance must be kept to a mini- 
mum. With this in mind, the owners considered 
that overhaul by replacement was particularly 
advantageous in that the main engine survey 
could be carried out at the Melbourne base. 
It is anticipated that an engine can be changed 
in eight to twelve hours and it is planned to 
remove each engine annually and replace same 
with a spare. During the year it is estimated 
that the engines will have about 4500 hours’ 
running which is 500 hours within the manu- 
facturer’s rating. Dismantling and reassembling 
will be undertaken by the Commonwealth 
Government Engine Works, where the necessary 
equipment is installed. Thus, the work to be 
carried out on board will be of a routine nature 
such as the changing of filters and fuel injectors. 

To provide maximum vehicle deck area and 
to permit quick and easy removal, the machinery 
units. selected are turbo-charged * Deltic ” 
mark T1I8-27C engines, which are compact, 
light in weight and can be accommodated in a 
deck height of I1ft. Three engines are being 
supplied, two in operation and one ashore at the 
repair base, and the ratings are as follows : 


Continuous 
rating 
2078 
1650 1600 
2150 2000 

18! 175 


Six hours 
rating 
Bhp. per engine 2232 
Engine r.p.m 
S.h.p. per shaft 
Propeller r.p.m 


Each main propulsion engine drives a Stone- 
Kamewa controllable pitch propeller through 
Allen epicyclic gearing, there being bridge 
control of the propellers for manceuvring. 

Incorporated in the design of the ship are 
Denny-Brown stabilisers and a Voith-Schneider 
bow propeller, while the electrical installation 
will be 60 c/s. The necessary electrical power 
will be provided by three packaged alternator 
sets, each consisting of a radiator cooled 
Rolls-Royce diesel engine driving a 200kW 
alternator. Two sets will be mounted in posi- 
tion with the third set ready to be installed 
should there be a breakdown. 


Exhibition of Work by Professor 
Nervi 

In connection with the presentation of the 
Royal Gold Medal for Architecture to Professor 
Pier Luigi Nervi, there will be an exhibition of 
Professor Nervi’s work at the Royal Institute of 
British Architects, 66, Portland Place, London, 
W.1, from April 5 until April 12, 10 a.m. to 
7 p.m. daily, Saturday 10 a.m. to 5 p.m. 
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Course for Systems-Analysts 


A SIX-WEEKS’ course designed for systems- 
analysts and those responsible for computer 
programming is being organised by Production- 
Engineering, Ltd., and will be held from April 25 
to June 3 at the company’s headquarters, 
12, Grosvenor Place, London, S.W.1. The 
object of the course (** Management Practice 
and the Systems-Analyst’’) is to broaden 
systems-analysts’ knowledge of management 
principles and techniques and so improve the 
general standard of computer data-processing. 
There will be five main subjects, as follows : 
Management organisation and _ production- 
control ; analytical study of work ; financial 
and management accounting; office admini- 
Stration ; computers and associated problems. 
Inquiries should be addressed to the Courses 
Secretary, Management Training (P.E.), Ltd., 
Park House, Wick Road, Egham, Surrey. 
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Centrifugal Pumps 


A NEW range of centrifugal pumps is now 
being made by Pegson, Ltd., Coalville, Leicester- 
shire, in forty-two models covering suction 
branch diameters from I4in to 12in, and having 
capacities from 20 to 3500 gallons per minute. 
These new “ Pegson-Sultan”’ pumps are built 





Centrifugal pump available in forty-two sizes cover- 
ing suction branch diameters from I$in to 12in. 
The extensive system of interchangeable parts 
developed for these pumps has enabled the complete 
range to be covered using only 254 component parts 


from progressively interchangeable units and are 
designed around six sets of constant hydraulic 
shapes, each set of shapes producing a uniform 
performance pattern. Thus any one pump Is a 
straightforward geometric enlargement of any 
other in the same hydraulic group. By keeping 
the suction eye constant for all pumps of 
the same suction branch diameter it has 
been possible to reduce the number of parts 
and increase interchangeability—for example, 
although there are six 4in pumps available in 
that range all use the same wear ring. Further- 
more for the horsepower range from } h.p. to 75h.p. 
there are used only five bearing housing groups, 
within each of which most components are 
interchangeable. With the design adopted and 
high degree of interchangeability it has been 
possible to reduce the number of component 
parts used in the forty-two models of pumps 
available to only 254. The makers state that 
any pumps from the range, with a full diameter 
impeller, always operate within 6 per cent of 
peak efficiency, and, with a minimum diameter 
impeller, within 9 per cent. A stable head 
quantity characteristic enables the pumps to 
be used satisfactorily in parallel on booster 
applications. 

A typical pump in the new range can be seen 
in our illustration. The pump is carried on a 
bearing housing cast with an integral mounting 
flange rigidly supported at both top and bottom. 
The top support is in the form of a robust toe- 
beam, whilst the substantial bottom support 


also provides a drain bowl to collect any leak- 
age if a stuffing-box is used. The standard 
high-grade cast iron pump casing can be bolted 
to the mounting flange in any of four positions 
in accordance with the required discharge angle. 
A cast iron impeller has smooth finished blades 
and shrouds, and is drilled with balance holes 
to minimise axial thrust and relieve gland 
pressure. Renewable lead bronze wear rings 
are fitted in recesses machined in the pump 
casing and suction cover. 

The mechanical seal fitted on the shaft has a 
stationary carbon face and Stellite rotary face 
with a rubber collar loaded with a stainless steel 
spring. It works in a low-pressure area with 
continuous liquid circulation which dissipates 
heat and prevents build-up of small solids. If 
specified, a ‘“* Flexibox,” a “Crane,’’ or a 
conventional stuffing-box with gland packing 
can be fitted on a pump without need for altera- 
tion to the casing or shaft. A moulded rubber 
collar on the shaft immediately in front of 
the bearing housing acts as a thrower to prevent 
liquid entering the housing. The shaft is mounted 
on ball bearings in the housing, the span between 
the bearings being always greater than the 
length of the overhang from the impeller centre 
line to the first bearing to reduce shaft deflection 
to a minimum. 

For certain applications the pumps can be 
supplied in different materials, including bronze, 
iron with bronze trim, and stainless steel. The 
forms of drive available include directly coupled 
diesel or petrol engines or electric motors on a 
common baseplate, or the pumps can be 
arranged for flexible coupling, direct coupling 
or belt drive from independent power sources 

{Reply Card No. E5752] 


Power Rammer 


A POWER rammer which is now being made by 
Pelapone, Ltd., Derby, is designed to jump to a 
height of 20in and fall with an impact force of 
9000 Ib at an average rate of fifty times a minute. 
It uses a petrol mixture and has magneto ignition 
with direct fuel injection. A common trip lever 
carried on the guide handle controls both the 
fuel injection and the ignition systems. The 
machine weighs some 236 lb and has an overall 
height of just over 4ft 2in. 

The forged steel rammer foot of either 104in 
of 74in diameter is fitted with a vulcanised 
rubber block and can readily be removed from 
the piston-rod for maintenance purposes. All 
working parts are protected by a renewable 
cylinder cover which incorporates the fuel tank. 

(Reply Card No. E5753] 
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Vehicle Servicing Depot 

On Thursday last week Mr. Jack Brabham, 
holder of the World Racing Driver’s Champion- 
ship, opened the new depot which is to provide 
twenty-four-hours-a-day servicing facilities for 
Rootes vehicles in the Midlands. The new 
premises are situated on the Coventry Road, 
Birmingham, next to the erstwhile Singer factory, 
and are operated by Rootes, Ltd. 

The equipment is necessarily very comprehen 
sive, since Rootes vehicles use, for instance, 
Perkins and Standard engines and Borg-Warner 
and Smiths gearboxes in addition to their own 
products. Hence it ts interesting to find that no 
chassis dynamometer is included in the equip- 
ment, since it is considered that a road test 
should always be performed before a vehicle is 
passed out and that engine and transmission 
functioning can be checked subjectively or with 
a simple test tank for consumption measurements 
the electrical check-out gear for the Smiths 
gearbox is used in the shop with the wheels clear 
of the ground. Correspondingly, no testing 
plant is provided to check the functioning of 
brakes or suspensions. One of the test installa- 
tions we illustrate : it comprises a set of Weaver 
equipment for checking the main parameters of 
the front wheels. As the wheels roll on to the rig, 
they pass over a pair of plates which are free to 
move sideways on rollers; the extent to which 
they do so represents the toe-in or toe-out and 
is indicated in inches per mile—to avoid the 
necessity to subtract the readings on each plate, 
either one can be clamped. The wheels then 
pass on to turntables for the measurement of 
camber, caster, “king pin” inclination, and 
Ackermann accuracy: the Weaver equipment 
used clamps directly on to the stub axle, eliminat- 
ing errors due to wheels out of truth, and makes 
all measurements against gravity axes by means 
of spirit levels, the bubbles being generally | deg 
long and readable to } deg. 

Because of the floor area needed by lifting 
platforms, all vehicle lifts are wheel free, those 
for routine servicing of light vehicles being 
centre pillar lifts picking up the body on rubber 
pads, so that the suspensions are unloaded for 
lubrication, and those for commercial vehicles 
and for servicing involving changes of major 
components being twin post lifts picking up the 
rear axle and the front axle or lower wishbones. 
Individual manually-operated hydraulic lifts 
moving free on wheels are used to handle engines, 
gearboxes and other heavy components. 

Separate shops are provided for body finishing, 
electrical inspection and servicing, and main- 
tenance of equipment handling fuel and hydraulic 
oils under pressure. 


The front end alignment bay for executing a rapid check on all the relevant angles of the steering geometry 





SHORTER REPORTS (Continued) 


Computer Amplifier 


THt high-gain printed circuit amplifier incor- 
porated in the new “ Simlac”’ high-accuracy 
computer recently announced by Short Brothers 
and Harland, Ltd., Castlereagh, Belfast (see our 
issue Of October 23, 1959), is now available as a 
single unit. This amplifier has design and 
performance characteristics of particular interest 
to constructors of special computing equipment 
It consists of a three-stage main amplifier section 
having a d.c. gain greater than 10°. The input 
Stage consists of two balanced * 6BS7” valves, 
taking an input grid current of approximately 
10-"'A, and the output stage gives 1OOV at 
10mA loading. 

Noise level on input is less than 200uV, local 
heater supplies contributing to this low figure 
The drift correcting amplifier operates at twice 
mains frequency, eliminating the offset effects 
caused by hum pick-up within this part of the 
amplifier, and providing the low drift figure of 
1OnN 


High-gain, printed-circuit amplifier as used in the 


At unity gain, achieved with the associated 
computing resistances, the amplifier response 1s 
only 3dB down at 16 kc/s. A simple zero-set 
contro! is mounted on the front panel of the 
amplitier, and to balance the unit it is used with 
the adjacent neon overload indicator These 
items are seen on the right of the accompanying 
illustration, and on the left is the heater trans- 
former section of the amplifier, incorporating 
test and hold facilities. This section can be 
removed at the option of the customer. All 
components used within the amplifier are of high 
stability and within — 1 per cent tolerance 
[Reply Card No. E5761] 


Desk-Size Analogue Computer 

THE conception of a computer as a personal 
tool for the engineer, as appropriate to his office 
equipment as a Slide rule, has led to the design 
of the PACE TR-10 desk size analogue com- 
puter illustrated. This new instrument was de- 
monstrated in London last week by Electronic 
Associates, Ltd., Burgess Hill, Sussex, a com- 
pany formed in October last year as a subsidiary 
of Electronic Associates Inc. of New Jersey, 
maker of PACE (Precision Analogue Com- 
puting Equipment) computers 

In the illustration the TR-10 computer is 
seen set up for solution of a problem by means 
of the patch panel and potentiometers, and 
feeding results into the portable “ Variplotter ” 
alongside. At the top of the vertical computer 
panel are the two rows of adjustable potentio- 
meters which are set to the parameters of a 


** Simlac 
now available separately with or without the heater supply section on left 


problem. Those on the right are calibrated, 
but for economy in construction the others are 
adjusted with reference to a single high-precision 
calibrated potentiometer on the sloping panel 
After setting this to the required value, the 
appropriate control in the top rows is rotated 
until balance is indicated by a null reading on 
the panel meter. 

The patch panel is built up of interchangeable 
plug-in units, similar in this respect to the coeffi- 
cient-setting potentiometers and the operational 
amplifiers at the bottom of the panel. The 
latter are dual units consisting of two chopper- 
stabilised amplifiers in a single chassis, the com- 
plement of the computer being ten units or 
twenty amplifiers. Transistors are used through- 
out, resulting in a total power consumption of 
60W and dispensing with the need for forced 
cooling. The computer dimensions are Ift 4in 
wide, 2ft high and 15in deep, and the weight is 
93 lb. It can be supplied with a restricted 
number of plug-in units, which may be added 
to later up to and beyond the capacity of the 

cabinet, various combin- 
ations being plugged in 
as required by the par- 
ticular problem. 


ry 


computer, and 


One of the demonstrations last week showed 
the investigation of motor vehicle suspension 
characteristics, road surface irregularities being 
simulated by feeding in impulses, and the effects 
of different degrees of damping being studied by 
adjustment of the voltages representing the 
variable quantities in the system. The results 
were shown graphically on the plotter. A further 
application mentioned was to the development 
of process control by simulating systems and 
investigating stability problems. Once the user 
has mastered the method of setting out a prob- 
lem in the form of a computer circuit intercon- 
necting the components which will perform the 
various mathematical operations, the setting up 
of the computer is relatively simple and is facili- 
tated by colour coding of leads and units. The 
layout of the control panel has also been studied 
for ease of operation. 

{Reply Card No. E5762] 


Metal Degreasing Plants for 
Ultrasonic Cleaning 


ULTRASONIC Cleaning plants designed for use 
with trichloroethylene are now being made by 


Imperial Chemical Industries, Ltd. The smallest 
and simplest of these sets, which has a compart- 
ment Yin by 7in by 7in deep, is illustrated here. 
In these plants an ultrasonic generating equip- 
ment, made by Dawe Instruments, Ltd., 99, 
Uxbridge Road, London, W.5, is connected to 
a Sealed stainless steel transducer unit, containing 
barium titanate elements, submerged in cool 
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trichloroethylene in one compartment. In this 
compartment electrical impulses at a frequency 
of 40 ke/s are changed to mechanical vibrations 
which produce “cavitation” in the solvent 
giving an intense scouring action at the surfaces 
of the work. The high solvent power of trich- 
loroethylene on oil and grease contamination is 
assisted by the mechanical effect of the scouring, 
so that insoluble solid particles are effectively 
detached. The solvent in the ultrasonic clean- 
ing compartment is circulated by a pump 
through a filter, where solids are collected, and 
returned to the compartment. 

The other, electrically heated, compartment in 
the plant holds boiling trichloroethylene below a 
vapour layer. The vapour rises to the condensing 
coils, falls as liquid into the ultrasonic compart- 
ment and, over-flowing the weir plate, returns to 
the boiling liquor compartment. A water coil 
prevents the temperature in the ultrasonic com- 
partment from rising above 60 deg. Cent. and 
damaging the transducers. 

The route of articles through the plant varies 
according to their condition. Most of the work 
for which the smaller equipment is used is not 
heavily greased or oiled and can be placed straight 
into the ultrasonic cleaning compartment, and 


Analogue computer in use with portable plotter for graphic presentation of results 


then into the vapour above the boiling liquor. 
Grossly contaminated work should be given a 
preliminary dip in boiling liquor, and in the 
larger plants three compartments are provided 
so that a steady flow of work can be maintained. 


Seedhiil 


Ultrasonic cleaning plant. The pump and filter for 
collecting solids from the ultrasonic compartment 
can be seen mounted on the projection on the right 


The final immersion in vapour is desirable for 
safety and economy, as it ensures that work is 
dry when it leaves the plant. 
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Overhead Chain Conveyor 

AN overhead chain conveyor system designed 
for easy and economical installation has been 
developed by Mann (Handling), Ltd., Bathville 
Steel Works, Armadale, West Lothian, Scotland, 
and part of a typical installation can be seen 
in the photograph we reproduce. The basic 
elements of the system are shown in the diagram. 

The overhead track is made up in lengths 
trom specially shaped 10 gauge cold rolled steel 
strip. Flange plates welded to each end of the 
track sections are used to bolt them together, 
and mating holes in these flanges are used to 
support the track through tie-bars from con- 
venient points in a factory structure The 
links of the driving chain are coupled by alter- 
nate vertical and horizontal pins to provide a 
biplanar assembly with a high degree of flexi- 
bility which reduces chording action at bends in 
the track. This chain runs in the upper “ top 
hat“ section of the track and is guided in it by 
horizontal rollers mounted on the vertical pins 
of alternate links. 

The lower part of the track is formed to 
provide roller tracks on each side with a con- 
tinuous longitudinal slot down through which 
extend the load support arms of the load carry- 
ing trollies. These trollies are pivotally mounted 


on the links and their upper parts are fitted with 
which are 


horizontal spindles upon mounted 





Chain and track construction of overhead conveyor 
showing two typical trollies 


support rollers registering on the longitudinal 
trackways. The pivotal mounting of the trollies 
on the links imparts a castoring action round 
horizontal bends to reduce track wear to a 
minimum. Various forms of trollies are avail- 
able and they can be spaced at centres of 8in, 
loin, 24in, or other multiples of Sin according 
to the required loading conditions which can be 
up to 100 lb per trolley. 

The drive units for these conveyors have 
ten-tooth sprockets and incorporate carrying 
rails to enable loads to be passed through the 
drive. To carry the conveyor track round 
curves there are available standard track bends 
giving a 2ft 6in horizontal radius and a 4ft 
vertical radius. 





Chain conveyor installation with carriers at 4ft centres taking 30 Ib loads 


The installation we illustrate has a total length 
of 1000ft and is fitted with carriers taking 30 |b 
loads at 4ft centres. It is driven by a 1? h.p. motor 
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Diesel Engine Protection Panels 


THe diesel engine protection panel illustrated 
is one of a range produced by the Special Pro- 
ducts Department of A.E.I. Radio and Electronic 
Components Division, 155, Charing Cross 
Road, London, W.C.2, for mounting remote 
from the engine and engine service switches 
Facilities range from panels having two alarm 
or two shut-down circuits to others providing 
either four alarm, four shut-down, or three 
alarm plus three shut-down circuits, with inter- 
mediate variants. There are supplied main 
panels for use with single-engine installations or 
for the first or main engine in a multi-engine 
installation ; extension units (for all engines 
except the main One in a multi-engine installa- 
tion) ; an overspeed panel with shut-down ; a 
test circuit for checking warning lamps and shut- 





Panel with ** engine on** and two alarm lights for 
diesel engine protection 


down indicators; and a cancellation circuit 
for cutting out an audible warning while a fault 
is being remedied. These units are supplied in 
combinations as required by the user. 

The equipment is available for operation from 
a.c. or d.c. supply. Main panels for d.c. opera- 
tion comprise protection equipment, a main 
switch and a fuse. For a.c. use, in addition to 
the protection circuits, 
a main switch, fuses, 


transformer and, in some cases, a rectifier 
provide d.c. for the shut-down solenoid are fitted. 
Extension units can be mounted alongside or 
remote from main panels, from which they take 
ther They carry protection circuits 
only. 

Shut-down relays lock mechanically and have 
to be reset manually. Two extra switches are 
fitted to these relays, with normally-open con 
tacts wired to outgoing terminal blocks. The 
contacts can be used to complete an audible 
alarm circuit, or to complete a circuit breaker 
shunt trip where engines are running in parallel 
and reverse current protection is not provided. 
Overspeed panels operate in conjunction with 
main panels and incorporate a tachometer tndi- 
cator and a relay to actuate alarm or shut-down 
circuits. The panel is fed from a tachometer 
transmitter mounted on the engine. 

Panels are of sheet metal with  silver-grey 
hammer finish and built to comply with Lloyd's 
requirements. Fixing is by four fin diameter 
holes in the back of the casing. Cable entries are 
provided in the form of a number of lin conduit’ 
knock-out plates at top and bottom, and one on 
each side to facilitate interconnection of main 
and extension units. If required, ‘* Wylex” 
cable glands can be fitted for use with lead- 
covered or armoured cables 


Supply 


oe. 
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Feeding Aid for the Paralysed 


WE have received some information about a 
pedal-operated feeding mechanism which has 
been devised by two aircraft technicians, Mr. 
A. E. Harvey and Mr. J. Ainley, for a friend who 
is partially paralysed by poliomyelitis. The 
principle of operation is similar to that of the 
remote handling tongs developed for the manipu- 
lation of contaminated material at nuclear energy 
plants. To avoid the need for expensive servo- 
mechanisms and special machining operations, 
components from standard equipment were used 
for this device, which has been named the ** Sonia 
Serviteur..” Thus, the foot controls are con- 
nected to the eating utensils by Bowden cables, 
as shown in the illustration. The “ femur’ ts 
an‘ Angle-Poise ’ lamp bracket and the * hand” 
a car-type crocodile grip. A number of solderless 
nipples from motor-cycle controls were also 
used. Although the primary object of the 
apparatus is to permit the patient to pick up 
easily feeding utensils such as a fork, spoon or 
beaker or an object like an exercise pencil, it 
could be adapted to handle other accessories to 
meet the patient’s occupational needs. <A 
multi-push-button switchboard or painting pal- 
lette could, for example, be controlled. When the 
device was assembled, it was found that a force 
of 24 Ib to 4 Ib had to be exerted to operate it 
The inner cables and sliding surfaces of the foot 
control were sprayed with two coats of Acheson 
resin-bonded *“ Emralon 820,” reducing the 
operating force to 2 lb or the maximum the 
patient could manage. This Du Pont p.t.f.e. pre- 
paration was described on page 466, March 20, 
1959 





Foot-operated equipment for assisting the feeding of the semi-paralysed 
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Transistor Vibration Meter 


OPERATION of the transistor vibration meter 
illustrated, a product of Dawe Instruments, Ltd., 
99, Uxbridge Road, London, W.5, is possible 
either from normal a.c. mains through a built-in 
power unit or from small torch batteries. As a 
further contribution to its usefulness in aircraft, 
vehicles and similar situations, the instrument 
has an all-transistor circuit with inherent free- 
dom from microphony. 

Vibration is sensed by a moving-coil pick-up, 
seen standing on the motor in the illustration, 


Meter and moving-coil pick-up in use for checking 
vibration of a motor-driven pump 


giving an output directly proportional to the 
velocity of the vibration being measured. The 
resultant signal is amplified and fed through 
adjustable attenuating sections which provide 
nine scale ranges before passing to the metering 
circuit. Calibration accuracy is maintained by 
negative feedback and the use of a Zener diode 
circuit to stabilise the supply voltage.  Inte- 
grating and differentiating networks can also be 
switched into circuit to give direct readings of 
displacement and acceleration. An output jack 
permits the amplified signals to be displayed on a 
cathode ray oscillograph, or to be fed to a 
frequency analyser or similar equipment 

The resonant frequency of the pick-up Is 
approximately 5 c/s, or well outside the frequency 
range of the meter, which extends from 10 c/s 
to 1000 c/s. The vibration range of the pick-up 
covers a maximum amplitude between stops of 
approximately 0-6in peak-to-peak, with a max!- 
mum peak acceleration of 10,000in per second 
per second or just under 26g. Sensitivity in the 
lowest range is such that a displacement (zero 
to peak) of only 0: 0003in gives full-scale deflec- 
tion, and readings can be made directly to 
0:00000Sin. Overall dimensions of the meter 
are 7in by 74in by 104in high. Weight is approxi- 
mately 6$ lb without batteries, or 74 1b with 
batteries The power consumption of 2W 
enables eight small torch batteries to provide an 
operating period of eighty hours 

[Reply Card No. E5781) 


Clip-On Current Measurement 


current 
semi- 


THERE is a growing demand for 
measurement in transistor and other 
conductor circuits where it is impracticable to 
make connections to meter terminals, and con- 
ventional “ clip-on’ instruments are too large 
for the purpose To meet these conditions 
Dawe Instruments, Ltd., 99, Uxbridge Road, 
London, W.5, has developed a clip-on probe of 
crocodile clip form as shown in the accompanying 
transistor amplifier 


illustration, together with 
oscilloscope 


from which a valve voltmeter or 
may be fed The combination of probe and 


amplifier is known as the Type 618 A.C. * Milli- 
clamp.” 

The clip-on probe forms the secondary of a 
transformer, of which the single-turn primary 
is the current-carrying conductor. Feedback 
arrangements provide a voltage output propor- 
tional to the primary current over the whole 
frequency range from 10 c/s to 200 ke/s. After 
amplification, the signal is fed to the output ter- 
minals of the instrument. A wide current range 
is given by the sensitivity control, the three 
settings providing an output of 1V for an input 
of 50mA, 1A, or 20A. The maximum output 
is 1V into 10kQ while the accuracy is +3 pet 
cent above ImA. 

Other applications of the instrument are as a 
sensitive null detector for a.c. bridges of low 
impedance, as a low-impedance differential 
analyser, or for the measurement of current in 





Clip-on current probe and amplifier for use with valve 
voltmeter or oscilloscope 


magnetic amplifier circuits. The “ Milliclamp ” 
is fully transistorised and may be mains-operated 
or powered by self-contained dry batteries which 
weigh about } lb and give 50 hours of operation 
Overall dimensions are 6in by S}in by 8in 
high (104in over the handle which also acts as 
an adjustable stand). The weight, with batteries, 
iS approximately 6 Ib. 
{Reply Card No. E5782} 


Binocular Magnifier 


WE illustrate a new optical inspection instrument 
made by the Wray (Optical Works), Ltd., Bromley, 
Kent, which is termed a binocular ** magnifier *’ to 
differentiate the basic design from that of the 
standard microscope, which invariably has a 
very small diameter objective and a short work- 
ing distance. The instrument has 30mm dia- 
meter bloomed objectives, so it is similar in 
design and appearance to prismatic bino- 
culars with the exception that the objective 
glasses are set closer together. It is available 
with magnifications of x 10or x 20 and has a 
working distance of 7in. The interpupilary 
distance is adjustable and calibrated from 
55mm to 75mm so that individual operators can 
immediately adjust the instrument to suit 
their eye separation, as with prismatic binoculars. 

A simple bracket attachment is available for 
use with repetition work and there is a “ push- 
pull’ focusing arrangement. The makers 
point out that the large light gathering power 


obtained through the 30mm object glasses gives 
an extremely clear and bright image without 
need for supplementary — illumination. The 
instrument can be readily fitted to small precision 
machine tools and if required measuring grati- 
cules can be supplied for use with it. In addition 


to applications in normal assembly and inspec- 
tion operations, this binocular magnifier can be 


> 


N 


; 


Binocular magnifier with 30mm diameter objective, 
and available with magnifications of 10 or = 20 


usefully employed for detailed viewing of screen 
images such as those of shadow projectors and 
micro projectors The instrument is being 
marketed by Optical-Mechanical (Instruments), 
Lid., 17, Station Road, Egham, Surrey, for the 
makers. 

{Reply Card No. E5783] 


Launches and Trial Trips 


Esso BOURGOGNE, oil tanker ; built by Chantiers 
de Atlantique, Penhoet-Loire for Esso Standard 
Company (French) ; length between perpendiculars 
692ft Yin, breadth 94ft 6in, depth 47ft lin, loaded 
draught 35ft lin, deadweight 39,250 tons, trial speed 
17-1 knots, three 1350 tons per hour centrifugal 
cargo oil pumps :; one set of CEM-Parsons turbines, 
17.250/19,000 h.p., two Penhoet P41 water-tube 
boilers. Trial, December 


ATHELQUEEN, oil tanker ; built by Barclay, Curle 
and Co., Ltd., for the Athel Line, Ltd.: length 560ft, 
breadth 71ft 9in, depth 40ft 6in. deadweight 19,700 
tons ; nine sets of cargo oil tanks, two cargo pump 
rooms ; three 1SOkW diesel-driven generators and 
one I5SOkW steam-driven generator ; Barclay-Curle 
Doxford oil engine, six cylinders 750mm diameter 
by 2500mm combined stroke, Bibby detuner, Launch, 
January 13 
ore carrie! built 
Provence for the 


D’ANGLEJAN-UN [, 
Ateliers de 


JACQUES 
by the Chantiers et 
Union Industrielle et Maritime; length between 
perpendiculars S5O08ft lin, breadth 68ft 10in, depth 
43ft Jin, draught 29ft 6in, displacement 23,020 tons, 
deadweight 17,540 tons, service speed 14-3 knots ; 
four holds, eight hatches; three 270kW diesel- 
driven alternators ; Provence-Doxford 70 L.B.D 
four-cylinder supercharged oil engine, 7000 h.p. at 
118 r.p.m. Trial, December. 

PoLaire, oil tanker ; built by Chantiers de l’Atlan- 
tique-Penhoet-Loire for Compagnie Navale des 
Petroles ; length between perpendiculars 704ft Sin, 
breadth 102ft lin, depth SOft 6in, load draught 
37ft Yin, displacement 61,960 tons, deadweight 
47.835 tons, service speed 16°4 knots ; three 1500 
tons per hour cargo oi] pumps, one 300kW turbine- 
driven and two 170kW diesel-driven alternators : 
Penhoet-Loire-B and W. Mark 12.74 VTBF 160 
single-acting, two-stroke supercharged diesel engine, 
twelve cylinders of 740mm bore by 1160mm stroke, 
15,000 h.p. at 115 r.p.m. Trial, December. 











THE ENGINEER = April 1, 19600 


INDUSTRIAL NEWS 


579 





Unemployment 
On March 14 there were 413,165 
people (295,408 men and 117,757 women) 
registered as unemployed in Great Britain. 
Of that number 11,458 were stated to be 


temporarily stopped, so that the number of 


wholly unemployed was a little under 
402,000. Between February 15 and March 14 
the unemployment total fell by 36,798 and 
the March figure, according to the Ministry 


of Labour, represents about 1-9 per cent of 


the estimated number of employees. In 
February, unemployment was 2 per cent, 
and in March last year, 2-5 per cent. 

The Ministry of Labour states that in the 
four-week period ended March 9, the 
employment exchanges filled 149,000 vacan- 
cies. The number of vacancies notified but 
remaining unfilled on March 9 was 267,000 
or 10,000 more than a month earlier. 


Standards Engineers’ Conference 
The sixth annual 
engineers and others concerned with the 
application of standards in industry is to 
be held on Wednesday, May 11, at the 
Connaught Rooms, Great Queen Street, 
London, W.C.2. The conference is organised 
jointly by the British Standards Institution 
and the Institution of Production Engineers. 
The morning session of the conference will 
be devoted to a discussion of some of the 
main problems met with in the day-to-day 
working of a standards department and the 
putting of standards to work on the shop 
floor. These will be dealt with under two 
headings; the application of British Standards 
in the individual firm, and the use of standards 
in production and quality control. 

At the afternoon session, there is to be a 
discussion on the action taken on a resolution 
at last year’s conference about the formation 
of an association of standards engineers and 
others concerned with standards. Following 
this, the conference will consider some 
aspects of international standards work, in 
particular, ways of promoting interchange- 
ability of inch and metric sizes and the 
problems arising from the Common Market 
and the European Free Trade Association. 

Application for conference tickets (35s. 
each) should be sent, by April 27, to the 
1.P.E. B.S.1. Committee, British Standards 
House, 2, Park Street, London, W.1. 


Technical Colleges and their Government 


The Federation of British Industries 
has published a booklet which presents, from 
industry’s point of view, an appraisal of the 
government of technical colleges in the 
United Kingdom. This assessment has been 
made, bearing in mind industry's rapidly 
growing needs for trained technical and 
commercial staff and the consequent necessity 
for increased consultation between industry, 
commerce and the colleges. The task has 
been carried out by a joint committee of the 
F.B.I1. and the technical colleges, under the 
chairmanship of Mr. D. R. O. Thomas, chief 
education officer of The United Steel 


Companies, Ltd. 

Commenting on governing bodies, the 
booklet says it is the function of governors 
to ensure that their college fulfils its role as an 
academic institution within the national and 
regional framework of further education. 


conference of 


Governors, therefore, must so regulate the 
affairs of a college that it equips its 
students with the knowledge and qualifica- 
tions required for their vocation and, beyond 
that, fits them for progressive employment. 
his, the booklet emphasises, involves strong 
links with industry, commerce and the 
professions, as well as a constant awareness 
of the changing needs of their students and 
adequate powers for the implementation of 
the governing body’s decisions. The booklet 
goes on to say that governors nominated by 
special interests, be they industry, the 
professions or local government, can and 
should bring their special experience and 
background to bear on the affairs of their 
college. In their capacity as governors, 
however, they should bear in mind that they 
serve in order to promote the interests of the 
college, rather than those of their sponsors. 
The booklet adds, in this context, that on 
the principle that a governing body should be 
large enough to provide adequate representa- 
tion for all interested parties, yet small 
enough to be effective in its deliberations, an 
ideal membership would be about twenty. 


Tradition versus Technology 

A report published in Occupational 
Psychology, the journal of the National 
Institute of Industrial Psychology, suggests 
that craftsmen’s prejudices can hinder or 
even sabotage technical progress, to judge 
by experience in the cutlery industry. A 
study of Sheffield firms by two investigators 
showed that the main source of information 
on technical problems was the Cutlery 
Research Council, but that news of improved 
techniques was not “ getting across” to the 
departmental managers who should have 
put them into effect. These managers, the 
report says, were usually craftsmen, no 
longer young and originally trained by 
‘** doing” on the shop floor rather than by 
formal technical instruction. They found it 
hard to translate the written word into an 
actual process, and set more store by prac- 
tical experience than by laboratory research 
based on abstract principles which they 
could not understand. Many had seen the 
Cutlery Research Council’s bulletin without 
realising that it contained information rele- 
vant to their own problems ! 

If senior management suggested that a 
certain modification to a process would 
increase output and should be tried, the 
workers often raised objections. When 
technical difficulties arose, they reverted to 
the old method and tended to keep to it 
even when the teething troubles of the inno- 
vation had been overcome. This kind of 
peaceful sabotage could be avoided, the 
journal comments, if the departmental 
manager’s support were enlisted, but this 
means giving more attention to his personal 
anxieties. If, for example, he cannot under- 
stand the new ideas involved, he may worry 
that he cannot cope with the job or fear that 


he will lose face by admitting ignorance. If 


beliefs he has held and preached for years 
are contradicted, he may feel insecure and 
so cling obstinately to the old and familiar. 
The article adds that more care should be 
taken to see that the terms used by a central 
research body are understood in the same 
sense by the less technically-minded people 
for whom the findings are intended. 


Management Education 


Changes in the existing schemes of 
management education and business studies 
have been announced this week in a circular 
which the Minister of Education has addressed 
to local education authorities. These 
changes, which have been agreed with the 
British Institute of Management and_ the 
other bodies concerned, are based largely 
on the report of a working party. 

The Minister's circular says that a 
major advance in management education 
can only be achieved by developing post- 
graduate courses and research in manage- 
ment, comparable with the advances in 
technological subjects made by the Colleges 
of Advanced Technology and major tech- 
nical colleges. The developments now 
decided upon include a new diploma in 
management studies, an advisory councii on 
management education and two new national 
certificates in business studies. So far, the 
circular states, there is no adequate provision 
of extended courses of a more advanced 
kind suitable for men and women who are 
already professionally qualified. There are 
also relatively few colleges with a nucleus of 
full-time staff able to develop these courses 
and to engage in research. About 300 
students obtain the present diploma each 
year, but it is necessary, the circular points 
out, to attract many more students of high 
quality if management education is to play 
its proper part in promoting industrial 
efficiency and productivity. The new diploma 
will be awarded, not before the age of 
twenty-six, to students who have com- 
pleted a course of study which may be full- 
time (up to one year) or part-time (up to 
three years), or a mixture of both. Before 
entering on the course, students will norm- 
ally be required to hold a degree, a diploma 
in technology or an equivalent professional 
qualification. Arrangements will be made, 
however, to enable older students without 
those qualifications, but with substantial 
practical experience, to take a diploma 
course. 

The new advisory council on education for 
management is to be broadly based and 
will, it is hoped, consist of representatives 
from management and the teaching institu- 
tions, from industry and from the professional 
bodies, including the leading engineering 
and other scientific institutions ; it will also 
have independent members, including some 
from the universities. The council’s main 
responsibility will be to keep under review 
the provision for management education in 
the technical colleges, to maintain contact 
with other bodies providing management 
education, and to be available to give advice 
to these other bodies on request. As to the 
national certificates in business studies, the 
circular says that advanced education for 
commerce has not kept pace with higher 
technological education, and the Minister 
of Education believes that the time is ripe 
for more rapid development. There is need 
first of all, however, to establish a solid base 
from which higher commercial education 
can grow. The introduction of two new 
national certificates in business studies—one 
at higher level and one at ordinary level— 
will, it is felt, provide a base for the growth 
of part-time courses. 
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Appointments 


Mr. RICHARD Brett has been appointed technical 
nanager of Centralube, Ltd. 

Mr. S. G. Spooner has been appointed works 
manager of Marconi Instruments, Ltd., St. Albans. 

Sin WittiamM Brack and Mr. T. A. EF. LAYBORN 
have been appointed directors of Standard Industrial 
Group, Ltd 

Mr. G. James has been appointed personnel and 
industrial relations executive of Chrysler Motors, 
Ltd., and Dodge Brothers (Britain), Ltd 

Mr. E. N. GrireitH, chairman and joint managing 
director of Rotary Hoes, Ltd., has been elected vice 
president of the British Engineers’ Association 

EpGaR ALLFN AND Co., Ltd., has announced the 
appointment of Mr. W. H. Everard as deputy general 
manager of the foundry division, with Mr. J. M. T. 
Levesley as his assistant 

EASTERN REGION, — BRITISH 
announced the appointment of Mr. M. H 
as planning officer (electrification and 
general manager's office, Liverpool Street 


RAILWAYS, has 
Harbinson 
general), 


Sprrry Gyroscope Company, Ltd., announces 
that Mr. R. I. T. Falkner has joined the company as 
general sales manager of the Brentford division, with 
special responsibility for marine and aircraft equip- 
ment 

ASSOCIATED ELECTRICAL INDUsTRIFS, Ltd., states that 
Mr. N. EF. H. Pearson, A.M.I.F.E., has been appointed 
sales manager, cathode ray and 
valves product departments, A.F.1. radio and 
tronic components division 


tubes receiving 


elec 


THt MINISTRY OF POWER that Mr. W. K 
Hutchison has been appointed to be a member of the 
Scientific Advisory Council in 
Henry Jones, M.1L.C.1I who has 
Council following his appointment as chairman otf 
the Gas Council 


States 


succession to Si 


reured from the 


ENGINEERING ASSOCIATION has 
innounced that Mr NX A McNeill has been 
ippointed president, and Mr. S. P. Chambers and 
Mr. B. E. A. Vigers vice-presidents of the Association 
for the year 1960-61. Mr. M.S. Gaskill has 
ippointed chairman of the council 


THe COMBUSTION 


Deen 


IMPERIAL CHEMICAL INDUsIRIES, Lid., announces 
it Mr. D. R. Mackay has been appointed regional 
of the Midland sales region in succession 
H. Minton who has retired. Mr. Mackay 
regional manager of the 
Ireland 


toM I 

has been succeeded as 
Scotland and Northern 
Dr. J. P. Dickson 

THE DEPARTMENT OF 

RESFARCH 
R. M. Wynne-Edwards, 
the Building Research and 
for the period April 1, 1960 to March 31, 1965 He 
succeeds Sir Herbert Manzoni, chairman, Building 
Research Board, and Mr. E. John Powell, chairman, 
Road Research Board, who have completed thei 
‘ 


terms oO} 


Sales region Dy 
SCIENTIFIC AND INDUSTRIAL 
innounces the appointment of Mr 
M.LC.E., as chairman of 
Road Research Boards 


ottice 


Business Announcements 


British INSULATED CALLENDER’S CABLES, Ltd., 
that its Hull branch has two new telephone 
Hull 24470 and 28367 

BoLtON Gate Company, Ltd. has 
London oftice at Abbey House, Victoria 
London, S.W.1 (telephone, Abbey 6942) 

Mr. S. S. Scort, 
Centra! Flectricity Generating Board, 
his duties with the Board on March 11 

PALMER'S REINFORCED PLastics, Saville Works. 
Crovdon Road, Beckenham, Kent, has been formed 
to manufacture reinforced plastics of all kinds 

BouELLAT ENGINEFRING, Ltd., Bondway House 
3-9, Bondway, London, S.W.8, states that its name 
has been changed to Vauxhall Boiler Company, Ltd 


states 
numbers 
opened a 
Street 


chief personnel officer of the 
retired from 


Tuspe Investments, Ltd., The Adelphi, London, 
W.C.2, announces that it has acquired the whole 
share capital of Fords (Finsbury), Ltd., of Bedford 


HAGAN CONTROLS, company of 
The Plessey Group, announces that its address is 
now 14, Grosvenor Place, London, $.W.1 (telephone, 
Belgravia 6382) 

Microceit, Ltd., 
hair division has been formed into 
pany known as Rubberised Hair, Ltd 
are at 9-11. Curtain Road, London, E.C.2 


Lid., a member 


rubberised 
a subsidiary com- 
The works 


announces that its 


RESEARCH AND CONTROL INSIRUMENTS, Ltd 
states that the telephone number of its service depart 
ment, 49, Temperley Road, Balham, London, S.W.12, 
has been changed to Battersea 8641 (4 lines). 


Union Carsipt, Ltd., Alloys Division, is now the 

sole supplier of alloy VL55 and alloy VLSSM manu 
factured by Metallgesellschaft These alloys are 
used as nodularising agents in the manufacture of 
SG iron. 
HerBerR1, Ltd., Atlas Works, Levens 
hulme, Manchester, 19, has been appointed sole 
agent in Great Britain and Eire for Elettrorava 
balancing machines and equipment made by Ing. A 
Rava, Torino, Italy. 


EDWARD G 


THe British PETROLEUM Company, Lid., and 
Oy. Petko AB of Helsingfors, have entered into 
an agreement whereby BP will acquire 50 per cent 
of the shareholding of Petko. The Finnish company 
is to be renamed BP, Petko Oy 


PoweL_L DuttRyN TECHNICAL Servicts, Ltd., has 
seconded its chief coal mining engineer, Mr. J. T. B 
Welbourn, to serve as the technical member on a 
commission of inquiry which has been set up by the 
Nigerian Government to inquire into the problems 
of the Nigerian coal industry. 


POLLARD BEARINGS, Ltd., Ferrybridge, Knottingley, 
Yorkshire, has announced that Mr. EF. G. Jones, 
technical manager of the Pollard Bearing organisa 
tion, has left the United Kingdom on the first stage 
of an intensive tour of the company’s branches, 
agents and customers overseas 


Rip BROTHERS (ENGINEERING), Ltd., Replant 
Works, Woolwich Industrial Estate, London, S.E.18, 
has announced the completion of an agreement with 
The Lombard Corporation of Youngstown, Ohio 
U.S.A., wherebv Reed Brothers (Engineering), Ltd., 
is responsible for the selling and manufacturing of 
the Lombard mechanical and hydraulic drawbenches 
in Great Britain. 


Rotary Hoes, Ltd., West Horndon, Essex, states 
that the construction of a 60,000 square feet factory 
plus office buildings and canteen for Harleston 
Industries, Ltd. (a member of the Rotary Hoes 
Group) has been started on a 10 acre factory site 
at Mendham Lane, Harleston, Norfolk. The new 
company at Harleston is being established for the 
manufacture of parts 


PRITCHETT AND GOLD AND E.P.S. Company, Ltd.. 
is to open a battery service depot at Building 203D 
Eastern Perimeter Road, London Airport, Hounslow, 
Middlesex (telephone, Skyport 4321, Extension 6023) 
on April 4. The function of the depot, which will 
keep stocks of Dagenite batteries, is to provide 
on-the-spot battery service for all British and inter- 
national airlines and aircraft operators, and others 
who use vehicles and industrial equipment at the 
airport 

B.S.A. Toors, Ltd... Mackadown Lane, Kitts 
Green, Birmingham, 33, states that it has signed an 
agreement with Harford Pumps, Ltd., of London 
for the manufacture in England of the ‘ Opio’ 
giandless circulating pump which Harford has been 
importing from Sweden and marketing in Britain 
and other countries throughout the world. B.S.A 
has taken an equity in Harford Pumps, Ltd., and 
Mr. G. C. Legg of B.S.A. is joining the board of 
Harford Pumps, Ltd. 


ANDREW ERASER AND Co., Ltd., states that at the 
end of April, 1960, its exclusive sales agreement for 
the United Kingdom with Deri (Engineers), Ltd., 
comes to an end. With effect from April 27, Deri 
(Engineers), Ltd., will also market Deri-Sine pro- 
ducts through its associate company, Denison-Deri, 
Ltd. From that date, therefore, the products will 
be obtainable from either Denison-Deri, Ltd., 342, 
Brighton Road, Shoreham-by-Sea, Sussex, or Andrew 
Fraser and Co., Ltd., 64-65, Vincent Square, West- 
minster, London, S.W.1 


Mecuans, Ltd., Scotstoun, Glasgow, announces 
an extension of its activities resulting from an 
agreement recently concluded with Union Tank Car 
Company, Chicago, Illinois, U.S.A. Under this 
agreement, Union Tank has purchased from Horse- 
ley Bridge and Thomas Piggott, Ltd., Tipton, Staffs, 
a substantial interest in Mechans, Ltd., and in the 
future will share ownership of this company with 
Horseley Bridge and Thomas Piggott, Ltd. Mechans 
will operate as an independent enterprise under its 
present board which will be strengthened by the 
addition of Mr. F. A. Locke, Jnr.. president of the 
Union Tank Car Company 


Contracts 


BAKER PeRKINS, Ltd., of Peterborough, has 
secured a contract worth nearly £500,000 for pneu- 
matic handling and mixing equipment, which will be 
installed at the new polyolefines plant at Carrington 
of the Shell Chemical Company, Ltd. The main 
contractors for the plant are Matthew Hall and 
Co., Ltd. 


STONE-CHANCE, Ltd., has received from Trinity 
House the contract to build a new lighthouse on 
Sombrero, a rock in the Vigin Islands Group of the 
West Indies, the equipment to include a revolving 
optical apparatus, lantern and a 125ft high aluminium 
metallised steel tower of hurricane proof design 
The lighthouse is maintained by the Ministry of 
Transport and operated by the St. Kitts Government 


AFRO MAINTENANCE EQuipMENT, Ltd.—the United 
Kingdom concessionaires for Marrel Hydro Equip- 
ment— recently received a £6000 order from Hellenic 
Communications in Athens for a “ Multi-Crane ~ 
unit for carrying and handling cable drums. Analo- 
gous to the * Multi-Bucket ~* unit and mounted on a 
Guy truck, the equipment is capable of performing 
the functions of a mobile crane as well as transporting 
cable drums 


THE INCANDESCENT Heat Company, Ltd., Smeth 
wick, has been awarded a contract for coil annealing 
plant for the new Spencer steel works of Richard 
Thomas and Baldwins, Ltd., Llanwern. The plant 
will have an output of 16,500 tons of 60in wide strip 
t week (nearly 100 tons an hour). In all, thirty 
furnaces are to be supplied, of single- and four- 
stack designs, together with furnace bases, forced 
cooling hoods and other ancillary equipment. The 
value of the contract is put at over £1,250,000. 


HEAD WRIGHTSON IRON AND STEEL WorKS ENGIN 
EERING, Ltd., a subsidiary of Head Wrightson and 
Co., Ltd., of Thornaby-on-Tees, has received an 
order from the Skinningrove Iron Company, Ltd., 
for the design and construction of a materials hand- 
ling and iron ore sintering plant at the Carlin How 
works. The plant is designed to produce ultimately 
7000 tons per week of self-fluxing blast furnace sinter 
from a mixture of imported and home ore fines 
The total value of the work involved ts nearly 
£700,000 


GLENFIELD AND KENNEDY, Ltd., has received an 
order worth 500,000 dollars, through its associated 
company, Glenfield and Kennedy, Inc., for a major 
installation of 10ft diameter by 10ft wide micro- 
strainers for the initial stage of a proposed 100 m.g.d. 
plant for the Board of Waterworks Commissioners, 
Denver, Colorado The world’s largest micro- 
straining plant at present is at the Metropolitan 
Water Board’s Ashford Common works, but instal- 
lations, up to three times as large, are under con- 
sideration for service in North America. 


Miscellanea 


NYLON IN INDUSTRY.—-A review of the role now 
being played by nylon in industry will be presented by 
British Nylon Spinners, Ltd., at an industrial conven- 
tion to be held at Park Lane House, London, on 
May 25 and 26 next. At this convention technical 
papers will be given on a number of subjects of 
general interest, and there will also be an exhibi- 
tion of articles for which nylon is being used 


A METHOD OF PRESERVING TIMBER.—-In a lecture 
given to the Industrial Pest Control Association on 
March 24, Mr. D. Boocock, technical director of 
Standardised Disinfectants Company, Ltd., described 
a new technique originally developed in the United 
States for eradicating rot, woodworm and termites 
from infested timber. The technique depends on a 
new type of preservative in the form of a thick 
emulsion which although applied to the surface of 
the timber, nevertheless penetrates deeply and in 
quantity to the seat of the infestation and leaves 
behind sufficient preservative to ensure long-term 
protection from reinfestation. The new preservative 
is applied to the surface of the timber as bands and 
equipment for its application has been developed. 
The process is as simple as spraying and one applica- 
tion of the new preservative emulsion is equivalent 
to at least twenty brush or spray applications, it is 
claimed. Laboratory experiments and field trials 
with the new technique were described in the lecture. 
The new preservative is now available in the United 
Kingdom and Commonwealth for professional 
evaluation 
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Geneva Motor Show 


No. I—{ Continued from page 542, March 25) 


COMMERCIAL VEHICLES 

HE heavy passenger and goods vehicle 

exhibits presented much the same appearance 
as at Frankfurt last year (see page 409, Octo- 
ber 9, 1959) in that development was mostly in 
evidence in the form of modification of existing 
chassis : consequently many of the vehicles 
appear strange by British standards, having 
significant proportions of their length occupied 
at the front or, for p.s.v. only, the rear by the 
bays for long vertical in-line engines. Stranger 
still, even When a compact engine such as the 
Rootes TS3, designed for under (cab) floor 
mounting, is used, there still remains part of the 
plan solely devoted to the engine, without 
there being provided particularly easy access to 
the power unit. In the case of rear-engined 
vehicles, this is doubtless partly because the live 
axle persists, and to bring the engine forward 
under the floor would force the rear wheels 
even nearer to the centre of gravity already 
the length and angularity of the cardan shafts 
appear extreme. In the case of front-engined 
vehicles, it would seem to be justifiable to say 
that the construction of a gear change remote 
control to the standards extant in this country 
has yet to be accepted as possible on the Conti- 
nent ; numerous chassis present the driver with 
grotesquely complicated linkages which both 
demand and are rendered more onerous by 
synchromesh. Thus it is easy to understand that 
drivers should be enthusiastic over normal 
control chassis or over power-operated booster 
gears. 

It should now be reported that these short- 
comings of the prevalent designs were made 
apparent by one, at least, of the vehicles exhi- 
bited a ‘*Setra’’ coach of Karl Kassbohrer 


Front suspension and steering of the ‘‘ Spriditis *’ small bus : 


Fahrzeugwerke G.m.b.H. It may be recalled 
from previous references to these integral con- 
struction coaches that, normally, the undriven 
wheels are carried by wishbones from the top 
and bottom of the underfloor space-frame, the 
lower arms pivoting on cylindrical rubber 
springs, while the driven wheels are located by a 
live axle. When an eighteen/twenty-two-seat 
coach was in prospect, however, the length of 
a classical engine-gearbox-propeller-shaft final 
drive line became excessive, and thus the S-6 
has wishbone suspension of all wheels and the 
final drive secured to the frame. Moreover, the 
required 90 h.p. is provided by a four-cylinder 
engine running up to 2500 r.p.m. A noteworthy 
feature of this relatively small chassis was its 
use of the highly-rated Michelin 7°50... 16 X‘ Y’ 
tyres at the rear. Interior space also was utilised 
extremely fully, sometimes further than would 
be legal in this country ; for instance, the front 
seats on the near side had to be tipped up in 
the manner of cinema seats to clear the doorway, 
and the seats next to the central gangway could 
all be moved inwards an inch or two alter the 
passengers had found their seats. The reclining 
back mechanism used was of appealing sim- 
plicity, the squab being located by a tie rod 
telescoping into the arm rest and not by an 
abutment near to the pivot. A steering column 
change like that of a small car seemed, how- 
ever, grudging provision for manipulation of a 
five-speed ZF synchromesh box. 

Another interesting passenger vehicle was the 
Neoplan, a long-haul luxury coach. This uses 
air suspension throughout, and a knob on the 
control panel allows the driver to reduce the 
step height from 38cm to 25cm when embarking 
passengers. The wheels are located by, at the 


notice the shaft 


drive to the steering box, and the centralised lubrication system 


G.F. air suspension on a back-bone semi-trailer : 


front, very long wishbones, the lower ones 
extending to the centre of the vehicle and, at 
the back, a live axle carried on fore-and-afi 
beams in the manner of a * Routemaster.” A 
vertical in-line six-cylinder engine was fitted 
without lengthening the vehicle unduly. 

Much attention was lavished upon the vehicles 
built in the U.S.S.R. One of these was the 
** Spriditis,” a small bus, with ample room for 


seven passengers in the back, based on the 
* Moskvitch ” car in just such a manner as 
many Western European light commercial 


vehicles have been evolved. The Soviet designers 
have, however, produced a vehicle with many 
fewer obvious shortcomings than some such 
conversions ; for example, instead of there 
being a complex mass of push-pull rods in the 
steering linkage which turns deflections of the 
Structure into steering movements, the steering 
column ends in a gearbox which ts connected by 
a rotating shaft with a fabric universal joint to 
the steering box proper, which is located where 
it best enters the steering geometry. Moreover, 
the many pivots that there must be with a wish- 
bone independent suspension and steering layout 
are served by a centralised lubrication system 
energised by a pedal in front of the driver, while 
the springs of the Hotchkiss drive are enclosed 
in gaiters. Unfortunately, the favourable impres 
sion created by this attention to detail is annulled 
by the observation that there is an exposed 
propeller shaft with two grease-gun-lubricated 
universal joints. 

A rather bigger coach, the Paz 652, demon- 
strated, if demonstration be needed, that the 
Soviet engineer is not confined to following the 
trends of the western world. The overall layout 
was Classical, a full-fronted body on a front- 
engined chassis with live rear axle, but the 
detail design was particularly impressive. The 
engine was a 3$-litre side-valve six, the radiator 
occupied the often-wasted space on the near side 
of the engine, and the electricity supply was 





notice the resilient arm in 
the linkage to the air valve 





(Continued) 








One of the front wheels of the Draize two-axle trailer seen from behind, showing 
At the right is one of the centralising air rams 


the large negative castor. 


rectified from the output of a three-phase alter- 
nator. A weight of 44 tons was quoted for this 
twenty-lour-seater. 

Among the goods vehicles, some of the most 
interesting were trailers. We illustrate a highly 
refined and functional semi-trailer made by 
Merz A.G., Dulliken Olten the backbone, 
which obviously forms a highly direct path for 
the loads to the fifth wheel (which transmits 
torque in the rolling sense), is the main com- 
pressed air reservoir, while the two big cross- 
members before and behind the wheels are 
connected to the bellows for each trailing arm 
to supply the necessary constant volume. It 
will be seen that the bare essentials of a body 
ire integral with the “chassis,” and there ts 
quoted a tare weight of 3300 kg for a disposable 
load of 13,400 kg 

Several examples of semi-trailers with steering 
were to be seen, and it may be claimed that the 
fasker trailer built under the patents of Prince 
Viazhemski, which can couple to any tractor 
S.A.E. turntable, was one of the most 
attractive ; one Continental product steered the 
rear wheels by means of a beam extending from 
front to back of the trailer, thus both imposing 
ted loads on the framework and 
very heavy construction to attain 
the required stiffness. A new and intriguing 
construction to be seen on the stand of Draize 
SA. of Neuchatel four-wheel trailer 
without any heavily-loaded or attention- 


with a 


goncent 


demanding 


Was a 
which 
demanding mechanism, either follows the tow- 
accurately or can be reversed as 
semi-trailer. The new trailer avoids 
cutting in on corners by having the towing 
frame attached, with one degree of freedom 
(pitching) only, to the trailer chassis, the reat 
wheels of the trailer being allowed to castor 

thus if it 1s imagined that the towing hook ts 
equidistant from the tractor rear wheels and the 
trailer front wheels and that the wheelbase of 
both vehicles is the same, the plan of the com- 
bination will be symmetrical about a vertical 
plane passing through the hook normal to the 
of the vehicle. It would, however, be 
a trailer of this descrip- 


ing vehicle 


Casiiy as a 


path 
impossible to reverse 
tion. since not only would it be excessively short 
but the rear wheels would have negative castor. 
For reversing, therefore, the rear wheels are 
centralised and locked and the front wheels, 
which are pivoted behind instead of in front ol 
the trailer then 


reverses aS easily The 
mechanism necessary to achieve this capability 
illustration ; the two wheels at 


the axle centres, freed to castor 
as a long semi-tratler. 


is seen in our 


each end are connected by a track rod, and 
Steering Movements are damped by a pair of 
large telescopic dampers. Also attached to the 
track rod are a pair of single-acting pneumatic 
rams and an electric displacement monitor having 
simply a left/centre/right output. One stub 
axle at each end has a ™ steering arm” with a 
hole in it which can be engaged by a bolt driven 
by another air motor to lock that pair of wheels 
in the centre position. When the driver selects 
“forward” from “reverse,” the bolt lock- 
ing the rear wheels will be withdrawn The 
switch on the front track rod will actuate one 
of two electric valves to admit air to either the 
right or the left ram (assuming the wheels are 
not centralised) to straighten up the wheels, 
and as they approach straight ahead, the bolt 
ram will be selected “in” and the bolt offered 
up hard against its generously chamfered hole. 
While this description gives an impression of 
some complexity, it is not difficult to envisage 
great simplification once production is in 
sufficient volume to justify the use of special 
components ; one can envisage a simplified 
Dubonnet suspension with but two spherical 


Side-board latch with eccentric motion 


Rear bogies of Draize low loading trailer : 
similar arrangement at the front end which is steered by the towing frame 
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the chains slave this linkage to a 


and two cylindrical pivots, and a single steering 
ram which would automatically centre the 
Steering and, conceivably, alternatively act as 
the damper. 

On the same stand was shown a low loading 
trailer on four two-wheel bogeys, the rear two 
removable. Our illustration shows the reat 
bogeys ; steering effort is taken by a linkage 
from the towing frame, and to prevent the long 
rods running down the platform being loaded in 
compression, short lengths of chain are included 
at the rear end. These chains also include the 
hooks for uncoupling the steering when the 
rear bogeys are removed ; the hooks are the 
same and similarly placed, so that it is possible 
to cross the connections and move the trailer 
crab-wise. 

The show afforded an opportunity to study 
many examples of excellent body-building. It 
was particularly notable what a high standard 
of finish was obtained on light alloy bodies, 
fastenings being almost impossible to detect. One 
favourite form of finish for large areas of alu- 
minium was engine turning, and certainly engine- 
turned panels with a coat of clear varnish 
presented, when perfectly clean, a most attrac- 
tive appearance. Functional values were, how- 
ever, by no means subordinated, and such 
difficult propositions as the three-way tipper were 
impressively executed. We illustrate one notable, 
but by no means isolated, example of refinement, 
a side-board latch on a Carosserie Marcel 
Pavillard ; a long draw home with an ample 
leverage is provided by an eccentric action, 
while at the end of the outward travel one of the 
pegs visible on the lever lifts the latch clear. 


Motor CyYcCLes 


A section of the exhibition was, this year, 
devoted to motor cycles and cycles. The 
machines that appeared as new presented, how- 
ever, little noveliy, and it could not be claimed 
that there was on show a representative selection 
of modern machines. However, we illustrate 
two machines of interest technically. The 
Honda * Dream,” manufactured by the Honda 
Motor Company of Tokyo, is an overhead- 
camshaft twin, a description applicable to no 
British motor cycle since the shaft drive Sun- 
beam was discontinued. Clearly, the parallel 
twin four-stroke is inherently unsuited for high 
speeds, but nevertheless the Japanese engine is 
assigned a power peak at 8400 r.p.m. in 200 c.c. 
form (20 h.p.) and 8000 r.p.m. for 300 c.c. 
(26 h.p.) although this has resulted in the maxi- 
mum torque appearing as high as 6000 r.p.m. 
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(Left) The frameless Honda ** Dream ’*: 


Motom: notice that the use of light alloy is extended to the wheel rims. 


Tne engine ts distinguished by having an electric 
Starter, driving through an epicyclic reduction 
and sprocket chain, rated at 0-3 h.p.; even more 
distinctive ts the battery, which has a transparent 
casing allowing the electrolyte level to be checked 
without effort. The electrical equipment also 
includes flashing indicators front and back. 
Refinement appropriate to a high performance 
machine ts evident throughout, for instance in 
the use of a swinging fork rather than separate 
links ; maximum speeds of 85 and 90 m.p.h 
are Claimed, but the high specific output ts 
reflected in the quoting of Consumption figures 
at 22 m.p.h., and of no more than 106 and 82 
m.p.g. The oriental origin of the machine ts 
apparent in some details—for instance, the 
screws have cruciform recesses quite different 
from that of a Philips or Unitorg screw. 

We illustrate also the Motom 98. This also 
has a chain-driven overhead camshaft, and, 
unusually, torsional valve springs ; it has an 
output of 7 h.p. The construction of the cycle 


also is unusual, and gives an appearance of 


extreme simplicity due to the use of a frame of 


large diameter tubing and rubber-in-shear sus- 
pension units. Noteworthy details are that the 
petrol tank cap ts locked within the tool box, 
and the cowlings which give the machine tts 
clean outline are light alloy castings of high 
quality. 


EQUIPMENT AND ACCESSORIES 


The many stands devoted to ancillaries 
displayed a wide variety of products, often of an 
impressively ambitious nature, such as chassis 
dynanometers for vehicles up to the greatest 
power likely to have only two driven wheels 
and fuel injection pump test gear with cathode 
ray tube presentation. Among the interesting 
devices to be observed was the traffic signal 


equipment which we illustrate, a product of 
A .E.B. 

Each light assembly includes two bulbs, 
which are illuminated alternately thus there 


appears to other drivers an amber light dancing 
up and down, an effect which, our subjective 
observations on the streets of Geneva suggest, 
is a signal which attracts attention. Chis 
system of operation has the obvious advantages 
that the information is continuously displayed, 
there being no null periods as with an on/off or 
bright/dim flasher, and that failure of one bulb 
merely degrades the quality of the signal. This 
principle is also immune from the defect of 
badly designed thermal relay on/off systems 
that a time lag occurs before signalling com- 


the on-off-reserve fuel tap incorporates a screw-on transparent trap for water and dirt. 
The direction of motion of the kick-starter and the elaboration of the exhaust system 


are unusual on a four-stroke 


mences. 
szen in the transparent plastics cover ;_ it 
tuned spring-mass system, running in a torsional 
mode to immunise it from accelerations of the 


The control unit for the lights can be 
is a 





Double-bulb, alternately-flashing traffic signals with 
spring-mass timing device 


vehicle. Two small flywheels on a shaft aie 
controlled by a heavy hairspring, and a cam on 
the shaft intercepts the armature of an electro- 
magnet; the circuit is virtually that of the 
common electric bell, but the frequency of the 
“ring is brought down to the order of unity 
by its coupling to the flywheels. The assembly 
gives the impression of being generously pro- 
portioned and designed for endurance, although 
strong arcing at the contacts was to be observed 
on the demonstration installation. 

Another unusual example of electrical circuit 
control was an automatic switch for reversing 
lights, which can be retro-fitted to vehicles 
which, like the cars built in this country in recent 
years, do not have a switch incorporated in the 
gearbox. The Hella switch is fitted to the trans- 
mission of a mechanical speedometer, and works 
by detecting the direction of motion of the car, 
so that the light comes on when reversing is 
initiated ; the switch can, of course, be con- 
nected either to the ignition circuit to provide a 
warning whenever the vehicle is moving back- 


(Right) The 98 ¢.c., o.h.c. 





Reverse rotation sensor, to control reversing lights 
fitted to speedometer drive cable 


wards or to the lights circuit to work only after 
dark. 

The vacuum cleaner seen in our illustra- 
tion is intended for cleaning out vehicles in 
workshops and body builders’ and other places 
where compressed air is available. The“ Aspre’ 





A simple suction cleaner for garages and body shops 
that runs off a compressed air line 


suction cleaner is operated by an ejector ; the 
total flow of the ejector passes into the collect- 
ing bag, and the pressure is kept low enough to 
maintain vacuum at the intake by having spring- 
loaded lips at the far end of the bag. 


( To be continued ) 
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Extension of Zurich Airport 


N the general upsurge of air traffic since the 

war, an important part has been played by 
Switzerland because of the country’s central 
position on the European Continent, and also 
because the importance of the new means of 
transport was realised there at an early date. 
International and inter-continental air routes 
passing through Switzerland facilitate travel to 
and from all parts of the globe, and in this way 
help to maintain personal business contacts, as 
well as materially assisting tourist travel, the 
postal services and, last but not least, the export 
trade in a number of industries where air freight 
shows an economy on account of greater speed 
and safer transit. 

As early as 1945, the Federation decided that 
Zurich-Kloten should become the country’s 
inter-continental airport on account ol its 
topographical position as well as on the grounds 
of its situation in the most densely populated 
and highly industrialised part of Switzerland. 
Subsequently, the decision was taken, in Decem- 
ber, 1956, to expand Geneva-Cointrin into a 
second inter-continental airport, so that Switzer- 
land now has two. 

The choice of Geneva, motivated in part by 
the city’s importance as the seat of many inter- 
national organisations, has since proved fully 
justified. Thus, in 1957, when Zurich for the 
first time overtopped the 1,000,000 passenger 
mark, over 670,000 passengers used the airport 
of Geneva. The combined total of nearly 
1,680,000 passengers in that year brought 
Switzerland to the head of the list among the 
smaller West European countries. At the same 
time, it was becoming clear that the two airports 
would have to be extended. In the preceding 
decade, passenger traffic had increased nearly 
sevenfold, freight traffic tenfold (to nearly 
14,500 tonnes) and mail traffic nearly sixteen- 
fold (to 4900 tonnes), a tendency which could be 
expected to continue at an accelerated rate. 
The advent of jet airliners, which at the time 
was impending, rendered it necessary to extend 
the runways so as to permit the new aircraft to 
take-off with maximum load. 

The total traffic volume, both 
passengers and freight, is shared by Zurich and 
Geneva approximately in the proportion of 
65 per cent and 35 per cent. This, as well as 
the more central situation of Zurich, and the 
fact that expansion of Geneva-Cointrin had to 
take place into French territory, decided the 
authorities to continue their policy of putting 
the main emphasis on Zurich airport, on which 
about 108 million Swiss francs had already been 
expended between 1951 and 1953, including 
over 22,000,000 Swiss francs for buildings and 
hangars (Table 1). 


TABLE | 


as regards 


Construction Costs of Zurich Airport (First 
Stage) 
Million 
Swiss 
francs 


Civil engineering works, excluding bu 
tions, land charges 
Air terminal building 
Buildings erected by 
shops, hangar, stores) 
District heating plant and oi! tanks 


Swissair ( 


108-0 


Total 


Plans were finalised in 1956 for the second 
stage of construction but were rejected in the 
cantonal referendum of June 23, 1957 A new 
proposal was formulated immediately which 
concentrated on bare essentials. In the referen- 
dum of July 6, 1958, these plans and the proposed 
mode of financing them were approved and are 
now being carried to completion 

Details of the 1957 estimates for Stage II are 
Table Il. Of the total cost of nearly 
125 million Swiss francs, the construction of 
buildings—the responsibility of F.1LG. and 
Swissair—accounted for 51,150,000. The main 
runways and other civil engineering works, 


Ziven in 


Estimated Cost of Expansion of Zurich 
Airport (Second Stage) 


TABLE Il 


Million 
Swiss 
francs 
Civil engineering (excluding buildings by F.1.G. and 
Swissair) (including instrument runway 14-91; 
eaSt-west runway~ 8-70; apron extension 47) 
Electrical installations 
Service building 
Flight control installations 
Service installations 
Land, compensation, timber fe 


Total 
Buildings (F.1.G.) 


Buildings (Swissair) 
District heating plant 


2-90 


3.05 


Tota! 1S 
equipment and land and compensation charges, 
amounted to 73,700,000 francs, of which about 
20,000,000 francs (about one-third of the con- 
struction and equipment costs) was expected to 
be covered by a Federal subsidy, 5,000,000 was 
to have been raised by the City of Zurich, 
500,000 by Winterthur, and 48,000,000 by the 
Canton of Zurich. 


SITE 


Before the present expansion, the area of the 
airport amounted to 340ha, of which 216 ha 
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had been part of a former army exercise range 
and 124 ha had been acquired from local autho- 
rities and others. For the second stage of 
construction a further 105-2 ha were needed, of 
which 72-4 ha had been acquired by the Canton 
of Zurich at the same time as the army range, 
so that the additional area which still had to be 
purchased was 32:8 ha, only 8-7ha of which 
were In private hands. For the project rejected 
in 1957, about 160 ha would have been required ; 
moreover, the present plans necessitated much 
less felling of woodlands (43 ha instead of 147 ha) 
and, with two exceptions, no pulling down of 
houses. Construction to date appears to have kept 
well within the amount budgeted, so much so that 
last December it was decided to use the unex- 
pended sums to add a further 200m to the 
northern end of the instrument runway. 

As may be seen from the accompanying 
illustration, Zurich airport possesses three run- 
ways, of which the principal ones are the north- 
south instrument landing runway, previously 
2600m long, and the 1900m long east-west 
runway. Both runways were suitable for take- 
off weights up to 140 tonnes (12 kg per square 
centimetre) (and therefore suitable, for instance, 
for the 130-ton DC-8). The 1956 plan 
provided for the instrument landing runway to 
be extended 900m in the north and 500m in 
the south, to a total length of 4000m, while the 
east-west runway was to have been extended 
700m in a westerly and 500m in an easterly 
direction, to 3100m total length. The third 
runway is of — lesser 
importance. It is 1535m 
long and bisects the 
angle between the other 
two. 

In addition to the 
runway extensions men- 
tioned, technical and 
reception buildings were 
to have been built to 
bring the airport's capa- 
city up to thirty to forty 
aircraft per hour. 

The revised project 
of 1957 aims at making 
the airport suitable for 
the new heavy inter- 
continental jet airliners, 
and to increase capacity 
in general so as to make 
it possible to cope 
with the larger traffic 
that is anticipated in the 
1960s. As it was desired 
to reduce the cost of 
the project, and also to 
keep to a minimum 
interference with existing 
buildings and with the 
landscape, a _ certain 
compromise had to be 
reached. 

Other things being 
equal, the required length 
of a runway depends 
upon the density of the 
air. Zurich, being some 
400m above sea level, is 
in this respect at a dis- 
advantage compared 
with most other capital 
cities. Because of the 
considerable cost of 
modern runways and the 
extensive earth move- 
ments which would have 
been required by the 1956 
project, the plans for 
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reduce the instrument landing runway from 4000m 
to 3500m. This length of runway would still have 
enabled jet airliners to take off with maximum 
load, although during particularly hot weather 
it might have been necessary to confine such 
take-off to the cooler hours of the night. 

In the meantime, since the work was keeping 
well within the budget, it was decided (December, 
1959) to increase the instrument runway to 
3700m (700m to the north and 400m to the 
south of the existing runway). The reduction 
from 4000m lessened the amount of earth 
movements from 1,800,000 to something over 
1,400,000 cubic metres and also meant that the 
Class I federal road between Oberglatt and 
Bachenbilach did not have to to be moved, 
and only a secondary road was affected. The 
necessary felling of woodland was also reduced 
from 68 ha to 16:5 ha, an area which is almost 
wholly confined to an existing army training 
ground. 

Whereas the original runway is 75m_ wide, 
the extensions could be built 60m wide in 
accordance with revised 1.C.A.O. standards, 
although the prevalence of strong side winds 
prevented the adoption of the minimum width 
of 45m. On either side of the runway a 7-5m 
wide grass shoulder with gravel base has been 
constructed so as to prevent aircraft) which 
accidentally left the concrete from getting 
bogged down. 

The material excavated at the northern end 
of the runway has been used to fill in the southern 
end. 

The extension of the east-west runway to 
2500m under the revised plan is being carried out 
entirely at the western end. Because of the 
danger of side winds, it is 60m wide throughout, 
and has been also provided with 7-5m wide grass 
verges. 

In contrast with the existing taxiways, which 
are 27m wide, the taxiway extensions were built 
to a width of 23m. They were, however, pro- 
tected on both sides by 7-5m wide shoulders 
which serve to prevent damage through stones 
and other loose materials being sucked into the 
engines. Since the instrument runway is seldom 
used for take-offs in a southerly direction, the 
new taxiways were not extended as far as the 
northern end of this runway. 

The run-up taxiway to the western end of the 
east-west runway includes, about halfway along 
the extension and sited in a wood, an engine 
testing area which may be fitted with sound- 
absorbing walls. No such area is being pro- 
vided for the southern end of the instrument 
runway since jet aircraft do not require this 
facility, and piston aircraft are able to use the 
existing test area. 

The apron is extended from 120m to 226m in 
width and from 400m to 700m in length, which 
means that twenty-eight instead of sixteen air- 
craft can be parked simultaneously and in looser 
formation. The curved shape of the apron has 
the effect that the smaller and less noisy aircraft 
are parked near the terminal building and the 
larger and noisier jet planes farther off. Although 
this is in some ways an advantageous arrange- 
ment it means that passengers still will have to 
be conducted on foot or by bus to and from the 
aircraft. The idea of providing covered direct 
approaches has been shelved. Some standings 
for large jet airliners are being equipped with 
underground fuel mains fed from nearby tanks 
which are replenished by road tankers. Special 
precautions are being taken to prevent leakage 
of fuel which could contaminate the locil 
water supplies. 

Additional apron areas, totalling 34,000 square 
metres, are being built in front of the freight 
and postal services building and the new repair 
hangars. The areas also include a further com- 
pass trimming base. 

The car park near the terminal is to be 
increased from 300 to 700 places. 


ELECTRICAL INSTALLATIONS 


The additional runways, apron area, and 
buildings require extra electricity supplics for 
lighting and warning devices. For this reason it 
was necessary to install further capacity in the 
main transformer station in the terminal and 
various other sub-stations, and to erect a number 
of new sub-stations. In accordance with the 


latest international standards, the instrument 
runway was equipped with two rows of lights 
62m apart. The individual lights are spaced 
30m apart instead of 50m and placed on the 
runway itself instead of on the side ; they are 
two-directional high-intensity lamps for use with 
north-south instrument landings, and south- 
north instrument take-offs. Floodlights were 
installed in the 900m Jong touch-down zone, 
and the number of approach beacons was in- 
creased to six, the full international standard. 

The old single-direction high-intensity lamps 
from the north-south runway were installed on 
the east-west runway to make it suitable for 
landings in bad weather from the main (easterly) 
direction. 

Further lighting was also required on the 
apron extensions, and more obstacle warning 
lights had to be fitted in the neighbourhood of 
the airport. 

For emergency supplies a 450kW diesel set 
was installed. 


BUILDINGS 


The construction and arrangement of the air- 
port buildings is the responsibility of the Airport 
Real Estate Company (F.1.G.) which is one-half 
In public ownership; some of the buildings 
have been erected by and for the use of the 
Swissair airline com- 
pany. In connection 
with the second stage of 
the extension of Zurich 
airport, a number of 
buildings were, or are, 
being erected or ex- 
tended by F.1.G. These 
include an extension of 
the terminal building, 
a new postal services 
and freight building, two 
aircraft repair hangars 
with workshops and con- 
necting building to the 
existing installation, an 
extension of the engine 
workshop and_ freight 
despatch building. Fire 
and rescue services, work- 
shop offices and airport 
Management remain in 
the existing two military 
hangars. In addition, 
some smaller buildings 
for flight control and a 
garage for airport service 
vehicles were required. 


FLIGHT CONTROL 


Kloten airport is at the 
crossing of air corridors 
G4 (Paris-Munich) and 
AY (Frankfurt— Milan) 
as well as at the end 
of GS (from Geneva via 


Berne). There are five 
VOR installations 
marking the incoming 


and outgoing branches of 
G4 and AY, including the waiting areas at 
** Koblenz,” “* Rhein,” and ** Schaffhausen.” 

Improvements in radar techniques-led to a 
decision to install the most up-to-date equipment 
which is unaffected by the weather. It was also 
decided to provide enough stand-by capacity to 
allow overhauls and repairs to proceed without 
interruption in the radar facilities. A system of 
three indicators can be connected to any of the 
radar devices installed. so that several controllers 
can view the instruments at the same time. Two 
of the indicators serve the approaches, and one 
the departures. 

The most recent instrument landing system is 
also being installed in duplicate with automatic 
change-over in case of breakdown. 

Since the extension of the instrument runway 
necessitated the pulling down of the existing 
wireless station at Oberglatt, a new station had 
to be built for which a site in the north-eastern 
part of the airfield was selected where higher 
and more effective aerials can be installed. 

The close range and radar controls have been 
combined into a single service which is housed 
in the control tower. 
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Semi-Automatic Turning Machine 
A new machine of interest developed by 
Schiess A.G., Dusseldorf (Burton Griffiths and 
Co., Ltd., Kitts Green, Birmingham, 33) is the 
semi-automatic turning machine for work- 
pieces up to 234in diameter and 92in high which 
we illustrate in Fig. |. This machine ts designed 
to give high production rates and, with its range 
of 40 r.p.m. to 1000 r.p.m. spindle speeds in 
twenty steps, it is capable of taking full advantage 
of the latest cutting tools, including ceramics. 
As can be seen in the illustration, the design 
combines the advantages of horizontal and vert- 
ical faceplate machines to impart rigidity, ease of 
work handling and speedy chip clearance. It 
has a One-piece frame with large slideways for 
three tool heads arranged one above and one on 
each side of the table. The front of the table, 
which ts inclined at 45 deg., is closed by a sliding 
door during turning to protect the operator from ° 
flying chips. A double row of parallel roller 
bearings carry the spindle, which has a bore of 
54in to facilitate the mounting of workpieces 
which are complete with spindles. A compressed 
air operated chuck has means of adjustment of 
the gripping force exerted on the workpiece. 
During machining the chips fall clear of the 
work and chuck down inclined surfaces on 


both sides of the table. 





Push-button controlled high-speed, semi-automatic turning machine with three 
tool heads and designed to turn work up to 234in diameter by 9jin high 


Each of the three heads has nine feed rates 
from 0-0039in to 0-063in per spindle revolution, 
a separate feed box for each head being driven 
from the main spindle. The feed drives are 
transmitted through electromagnetic disc clutches 
which can be operated to change feed rates whilst 
the machine is in operation. 

The two side heads are normally used for 
machining operations on the circumference of a 
workpiece and the top head is used for boring 
and facing operations. All of the heads are 
fitted with square tool holders which are swivelled 
hydraulically, either through push-button opera- 
tion or under programme control, to present the 
appropriate tools for given operations in a 
machining cycle. For fine adjustment purposes, 
the heads are fitted with clock gauges reading to 
0:0004in in each direction of travel. 

All motions of the machine are push-button 
controlled, no handwheels or levers being pro- 
vided. For programme control purposes the 
head saddles and rams are each fitted with dog 
plates having adjustable trips for controlling 
directions of traverse. Perforated tape is used 
for programme control. 
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Steel Industry Modernisation 


[he Inland Steel Company recently 
installed at its East Chicago works a 
new slabbing mill representative of most 
modern rolling mill practice. The plant ts 
so nearly automatic that it can be run by 
one man. Punch cards bearing pre-calcu- 
lated data on the operation of the mill are 
fed into a control system. As each steel 
ingot emerges from the soaking pit, a hot 
metal detector, sensing the emission of light, 
transmits information that puts the mill to 
work. Electronic controls make all necessary 
mill speed and screwdown adjustments for 
the series of Currently, one push- 
button operates the whole mill, and a 
second instantly stops all activity, if neces- 
sary, to prevent cobbling or other damage. 
The mill machinery for this slabbing opera- 
tion was installed by the United Engineering 
Foundry Company, while General 
Electric furnished the elaborate program- 
ming controls. The Inland mill is but one 
example of the major modernisation taking 
place at present in the American. steel 
industry. With its long labour dispute 
finally settled, the industry is now entering 
an era of heavy capital investment, to bring 
itself closer to ultimate automation. Never 
have the fortunes of the steel makers been 
tied to the performance of the suppliers of 
plant and machinery more closely than at 
present. For one thing, basic hourly wages 
have soared 66 per cent since 1950 and the 
political climate is making it increasingly 
difficult for steel to pass on the increase, as 
in the past, in the form of higher prices. 
Moreover, aluminium, plastics and cement 
manufacturers are making steady inroads 
into steel’s traditional markets. Aluminium 
is replacing tinplate—one of stecl’s most 
profitable items—in containers. This year, 
according to Kaiser Aluminum, can makers 
56.000.000 Ib of aluminium, com- 
only 15,000,000 Ib last year. 

it is going increasingly into 

The toy industry, once a big 
tinplate, has been turning to 
plastics. Also on the increase is compe- 
tition from abroad. Since the war, the 
U.S. share of world steel production has 
dropped from 54 per cent to under 35 per 
cent. Last year the American industry 
changed from a net exporter to a net importer 
of steel. While this came about partially 
because of the strike, the rise in imports 
has been going on for some time.  Signifi- 
cantly, the chief threat comes trom items 
involving a large number of man-hours. 
Thus, foreign suppliers have taken over 
more than half of the U.S. market for barbed 
wire, once an American staple. The Japan- 
ese are buying scrap metal on the West 
Coast, turning it into pipes in their own 
mills, hauling it back across the Pacific and 
still managing to undersell American pro- 
ducers. Until recently, the domestic steel 
makers, while conceding the differential in 
prices, were able to stave off foreign compe- 
tition by relying on superior quality and 
technological ** know-how.” But this edge 
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rapidly is disappearing. The most up-to- 
date mills are being built in Europe and 
Asia, with American money and _ technical 
assistance, and at far less capital outlay 
than in the United States. All this competi- 
tive ferment, at home and abroad, has forced 
the American steel industry not only to sell 
harder, but also to take a closer look at its 
own equipment costs. In the face of climb- 
ing wages, the American companies have 
been compelled to install more efficient 
furnace and rolling equipment. 

Since the capital costs of installing such 
plant and equipment have climbed sharply 
new steelmaking capacity of latest design 
now involves some 300 dollars a ton, com- 
pared with only 100 dollars a ton for some 
older facilities—enterprising mill suppliers 
have been seeking ways to help the steel 
industry cut costs. Both the suppliers and 
customers are to-day taking a hard look at 
every phase of the industry’s operations. 
Traditionally, steelmaking has been treated 
as not so much a science as an art. The 
mills have mixed their ores, made their steel 
and rolled it into various shapes and thick- 
nesses for their customers with almost as 
much secrecy as a chef runs his kitchen. In 
the process, as much as 25 per cent of the 
ingot has been wasted. Recently, however, 
teams of engineers have been moving into 
plants to take over responsibility 
where previously the mill superintendent 
reigned supreme. To date, this investigation 
has yielded two principal changes that appear 
likely to result in important benefits. In 
the first place, the steel industry, which over 
the years has tended to add new equipment 
in fits and starts, seems now to have been 
persuaded that it should embark on a long- 
range programme of continuous expansion. 
The suppliers of plant hope that the shift 
in purchasing policy will end the cyclical 
pattern of orders, which has given their own 
business its ups and downs. Secondly, 
steel works managements are carmarking 
most of their expenditures for increasingly 
** sophisticated ** equipment, and are design- 
ing their mills from the ground up. This 
new determination to overcome obsolescence 
by retiring marginal capacity is helping to 
upgrade the products of the plant and 
equipment suppliers. The results of the 
steel industry's eager face-lifting can be seen 
all the way from the blast furnace to the 
finishing mills. As to the first, sintering 
equipment is being employed increasingly to 
enrich low-grade ore. Pre-treatment has 
reduced the amount of coke necessary to 
make a ton of pig iron from 1800 tons to 
1200 tons. Jones and Laughlin has just 
installed the world’s largest single-strand 
sintering plant which will increase the blast 
furnace output of its Aliquippa works by 
20 per cent. There are now several experi- 
mental processes for the direct reduction of 
iron ore by chemically uniting the oxygen in 
it with hydrogen or carbon monoxide. The 
HYL method, already in commercial pro- 
duction, was introduced by M. W. Kellogg. 
The so-called H-iron process was developed 
by Hydrocarbon Research together with 


steel 


Bethlehem Steel. Finally, there is the 
Strategic-Udy Process, developed by Dr. 
Marvin J. Udy, of the Strategic Materials 
Corporation. The latter concern has teamed 
up with Koppers and a Norwegian firm, 
Elektrokemisk, to promote it throughout 
the world. All the above processes are 
geared for relatively specialised markets. 
However, the industry also has been step- 
ping up the efficiency of its tonnage produc- 
tion, primarily by the use of oxygen. to 
speed the metallurgical processes and to 
lower costs. This procedure did not become 
commercially feasible until a method was 
developed to remove oxygen from the ait 
and liquefy it at low temperatures for ship- 
ment, at substantial savings over the heavier 
gaseous form. The Austrian LD process, 
introduced in the United States in 1953 by 
McLouth Steel, does away with the con- 
ventional open hearth. Instead, it intro- 
duces the oxygen into the molten bath of a 
specially designed oxygen converter at super- 
sonic speeds, reducing smelting time to less 
than half an hour, compared with a normal! 
seven hours, and cutting production costs 
substantially. To-day, twelve oxygen con- 
verters, all built by Pennsylvania Engineer- 
ing, are in Operation at Kaiser Steel, Acme 
Steel and Jones and Laughlin, in addition to 
McLouth. Oxygen ingot capacity has risen 
to over 4,000,000 tons. Kaiser holds the 
Western Hemisphere licence for the LD 
process and predicts that within a decade 
some 25 per cent of all American steel will 
be made in this way. These estimates, 
however, are challenged in other quarters. 
Advocates of the Kaldo Method, which is 


just being introduced from Sweden, claim 


that it is cheaper and permits a_ higher 
thermal efficiency. Moreover, most steel- 
makers have not been persuaded to scrap 
their open hearths in favour of the new 
converter. Instead, they are applying oxygen 
directly in conventional furnaces, speeding 
up production by 20 per cent and more. 
U.S. Steel, for instance, has installed root 
lances in seventy-three of its 256 open 
hearths. Whatever the method, the industry's 
use of oxygen has climbed to over 230 cubic 
feet per ton of steel, from 100 cubic feet 
ten years ago. 

In the field of mechanical working of 
steel the new technology falls into four 
general categories—the development of 
faster rolling mills, the designing of equip- 
ment for turning out wider steel sheets and 
plates, the development of continuous elec- 
trolytic tinning lines and, most far-reaching 
of all, the gearing together of all the fore- 
going improvements into an automated 
system. The most important challenge to 
the suppliers has come in the tinplate mills, 
which roll sheet for the lucrative container 
business. Originally, the suppliers provided 
relatively simple equipment for hand-dipping 
the metal. However, the can makers now 
are demanding that the tin be applied by 
electrolytic means, since this permits exact 
control over the amount deposited on each 
side of the thin steel sheet. In the face of 
growing competition from the aluminium 
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companies, the suppliers have been develop- 
ing high-speed tinning lines and continuous 
annealing equipment to soften the steel to 
tinplate requirements. The can industry 
has posed an even more formidable problem 
for the equipment makers. Traditionally, 
Continental Can and American Can have 
bought tinplate in sheets, selecting various 
grades as required. However, in recent 
years they have conceived the idea of buying 
steel in the form of coils and installing their 
own shearing lines to turn the coils into 


sheets. This has caused trouble for the 
tinplate mills. While they could grade and 
price sheets easily, coil, because of its 


agglomerate nature, does not lend itself to 
easy grading. To solve the problem, the 
industry is installing 1.B.M. punch card 
units, together with photo-electric devices 


which inspect the coils, search out the 
superior and inferior parts, and punch 
the information on the cards. This 


enables the tinplate makers not only to 
price the coil accurately, but also to tell 


the customer how they arrived at this price. 
Punched cards are also being used, for 
example, to control roll screwdown positions 
and mill speeds by a method as simple as it 
is ingenious. An Operator inserts a card 
into a reader. This pre-calculated data is 
fed into the control system and on to the 
drive motors. When the operator presses 
the first button, the control takes over and 
the mill operates in accordance with the 
programme on the card—starting slowly, 
accelerating gradually, then decelerating and 
finally stopping. Rolling mill suppliers are 
moving increasingly into the picture by 
gearing their own equipment to work with 
the new controls. They hope that it will 
eventually become possible to automate the 
the entire process of steelmaking. As one 
firm puts it: ** At present we have increas- 
ing ‘islands’ of automation. When these 
become linked together, we will have achieved 
the ultimate. Then raw materials may very 
well enter at one end and tinplate or auto 
body sheets will emerge from the other.” 


Coin-Disposal Mechanism for Public 
Telephones 


HEN acustomer in the United States uses a 

coin telephone set of the Bell Telephone 
System, he activates an important unit Known as 
the * coin disposal ~~ mechanism It consists of 
a hopper to accept coins, devices to collect or 
return them, and vartous electrical and mechan- 
ical controls. The mechanism differs consider- 
ably trom the “A and “ B™ button system 
employed by the G.P.O. telephones in the 
United Kingdom. Briefly, this is what happens 
when a customer places a coin call : He inserts 
a coin or coins in a slot, from which they pass 
into a device that rejects slugs and then drop 
into the hopper—a vertical, cylindrical tube. As 
it enters the hopper, a coin passes over a small 
** finger“ or trigger which causes a signal to be 
sent to the central office. If the call is manually 
controlled, this signal brings in the telephone 
operator, who asks for the number. If the call 
is to be dialled, the signal causes the automatic 
equipment to return the dial tone. 

At the bottom of the hopper a coin comes to 
rest on a “trap door,’ and under this is a 
vertically oriented vane. Later, when the 
operator or the automatic cquipment knows 
the correct disposition of the coins, a signal ts 
sent from the office to the telephone. This 
signal will be of either positive or negative 
polarity—one polarity causes the vane to deflect 
in one direction, and the other causes the vane 
to deflect in the opposite direction. The trap- 
door opens and, depending on the position of 
the vane, the coin or coins falls into the cashbox 
or into the refund receptacle. 

The present coin-disposal mechanism was 
introduced in 1912. Over the years, it has gone 
through many modifications and improvements. 
One of the chief improvements was the incorpora- 
tion into the coin telephone of certain trans- 
mission components of the ** 500 °° telephone set. 
These provide speech transmission beyond the 
capability of the existing coin-disposal units. 
In particular, the improved efficiency of these 
components offered the possibility of using coin 
telephones over higher-resistance loops, which 
result from the use of smaller gauge, less expen- 
sive wire, or from the placing of coin telephones 
at greater distances from the central office. 

There were a number of other important con- 
siderations for a new design, however. The 
central office signal which operates the mechan- 
ism should be of a certain duration, but there 
is always a possibility of this signal being too 
short to operate the mechanism properly. It 
was very desirable, therefore, to ease this require- 
ment with a design that would ensure operation 
even with a very brief signal. Furthermore, with 


the increased use of coin telephones for trunk 
calls, the hopper needed a larger coin capacity. 
In addition many details of the electrical and 
mechanical functions were capable of improve- 
ment as insurance against sticking of coins or 
jamming and excessive wear of the trap and 
vane. Another electrical requirement was that 
the coil of the relay which operates the mechan- 
ism should have a high impedance to voice 
frequencies. By this means the amount of 
“ground noise” reaching the telephone set is 
held to an acceptable value. The use of the 
*G”" handset with its more efficient receiver 
has made an increase in this impedance desir- 
able. Finally, a new design had to be inter- 
changeable in existing coin telephones. 

The new. slow-release coin relay, shown 
below, was designed by W. D. Goodale, Jnr., 
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Arrangement of new coin-disposal mechanism for 


public telephones 


and K. E. Voyles of the Bell Laboratories to 
meet these requirements. It is basically a 
non-polar relay with a_ polarised preselector 
mechanism. The principal element in the pre- 
selector is a nylon card, which is moved in a 
vertical plane by a lever attached to the arma- 
ture. Moulded into the card is a small per- 
manent Alnico magnet whose ends are located 
in close proximity to two magnetic flux leads 
extending from the upper end of the electro- 
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magnet. This mechanism operates as follows : 
When the electromagnet energises the two flux 
leads with a “ North” polarity, they respectively 
repel and attract the “ North’ and * South 
ends of the permanent magnet embedded in the 
selector card. The resulting torque tilts the 
selector card as the main armature starts to 
move it downward, so that it can engage one 
side of a nylon cam. The cam thus turns the 
hopper vane to the “collect”’ position. the 
opposite direction of current flow through the 
electromagnet polarises the two flux leads 
“South,” thereby tilting the selector card in 
the other direction and causing the vane to turn 
to the “ refund position. In this manner, the 
polarity of the voltage sent out by the central 
ottice determines whether the coins waiting on 
the trap are to be collected or refunded. In 
other words, the nylon card responds to polarity, 
even though the armature of the relay always 
acts in the same direction regardless of the 
polarity of the energising pulse. This type ot 
action eliminates the problem of controlling and 
balancing large differential forces—a problem 
which has made the older type of coin relay 
difficult to adjust. 

The card also controls the motion of the trap 
After the vane has turned part way from its 
vertical rest position, the card engages a small 
tab attached to the trap-support arm, moves it 
from under the nylon trap, and permits the trap 
to fall open. In the iast part of the armature 
stroke, the complete opening of the trap is 
ensured by the final drive of this arm against a 
cam surface projecting from the bottom of the 
trap. 

All mechanical load forces have been matched 
to the magnetic pull curve of the armature so 
that as much work as possible can be performed 
by the relay with assurance that the operation 
will be completed after it is once started. Except 
for a small amount of pivot friction, the initial 
resisting force is due to the adjustable restoral 
spring, which determines the minimum operat- 
ing voltage. Since the magnetic pull increases 
inversely as the square of the armature air gap 

whereas the change of the restoral spring force 
is linear and relatively small during the stroke 
excess force becomes available to perform other 
functions as the gap closes. First, the light 
mechanical load caused by the rotation of the 
vane is undertaken. Then the trap support lever 
is rotated to release the trap. Contact springs 
are operated near the end of the stroke. Last 
of all, the load of an adjustable release timing 
spring is picked up. None of these extra loads 
is great enough to stop the armature motion 
once the initial pull overcomes the force of the 
restoral spring. 

One disadvantage of the older mechanism is 
that its “* holding time’ depends directly on the 
duration of the pulse sent out from the central 
office. In the case of manual operation at the 
central office, it is possible for an operator to 
produce such a short pulse that some coins will 
fail to pass through the trap and vane area and 
may jam in the mechanism as it restores to 
normal. Even automatic exchanges produce a 
small percentage of pulses which are below the 


0:3 second minimum design limit. The new 
coin relay circumvents this problem with 
contacts which short-circuit the coil on the 


electromagnet as the armature nears the end of 
its “operate” stroke. After the winding is short- 
circuited, the collapsing magnetic field tends to 
maintain current flow through these contacts. 
Since the magnetic gaps are of large area and 
very short length when the armature is in the 
‘*‘ operate” position, the magnetic pull is suffi- 
cient to hold the armature until the current fades 
to a small fraction of the minimum operating 
current. The point on the current-time decay 
curve at which the armature is released can be 
adjusted by the release timing spring. Normally’ 
this is set at 0-6 second for the following reasons. 

High-speed photographs show that a full load 
of assorted coins will fall clear of the trap and 
vane in 0:2 second. A 0:4 second margin must 
be available to allow for variations due to 
manufacturing tolerances, temperature changes, 
changes in the properties of the magnetic 
material in the armature and core, and the 
operation of a coin pilot lamp at the central 
office. On the other hand, it is important that 
the release time should not be too long, because 
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in some types of automatic exchanges the equip- 
ment sends out a check pulse 0-8 second after 
the actuating pulse, to verify that the relay has 
operated and reset itself This check will be 
satisfied if the ground contacts at the mechanism 
unit are open when this pulse arrives. If not, the 
central ofhce equipment takes corrective steps. 

Placing a short circuit on the relay coil will 
cause large current flow through a 
series Current-limiting lamp at the central office 
when the loop has a low resistance. Since the 
lite of the lamp ts greatly reduced by such treat- 
ment, it 1s desirable to avoid this condition. 
Alsc, supervisory functions must be maintained 
while the relay 1s operated. Hence, by using a 
set of contacts on the coin relay, a resistor is 
substituted for the coil just before the short 
circuit’ contacts are closed Ihe  shorted- 
winding method of obtaining slow release also 
obviates the need of voltage-release require- 
ments. As the relay is held operated by the 
Short circuit on the winding, the trigger resets 
itself, and during the release stroke the ground 
contacts open before the short is removed. 
his is an important feature, because voltage 
may exist between line and ground under certain 
conditions of earth potential and circuit voltage 
following the coin pulse sent from the central 
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office 

[he first requirement of the redesign ts met 
by the new relay because the * operate voltage ~ 
can now be set at SOV instead of 60% this 
permits operation on loops having about 550 
ohms, or 50 per cent more resistance, yet the 
present “ non-operate ~ value of 40V—imposed 
to Meet circuit and earth potential conditions 
can still be maintained. The spread between 
the “operate” and “ non-operate ” voltages 
can readily be held to these narrower limits. 
This is true because the pull on the armature 1s 
proportional to the square of the current and 
inversely proportional to the square of the gap ; 
also, the greater work capacity makes frictional 
effects of less relative importance. It is expected 
that the new units will be much simpler to 
adjust originally at the factory and will require 
less adjustment in the field as they wear. 

Other requirements for the operation of the 
trap and vane are met by the design of the 
selector mechanism. The new relay can handle 
a load of twenty coins instead of eleven, and the 
relay will operate on pulses which are approxi- 
half the length required for the older 
mechanism. In addition, the impedance of the 
relay coil has been increased substantially. 
Finally, new materials and manufacturing pro- 
cesses in the design have reduced costs and 
repair. For instance, the switch ts card-actuated 
to permit closer control of its operation, and it 
requires few adjustments during manufacture. 
The hopper is a zine alloy diecasting rather. than 
formed from flat stock. This provides 
parts having closer dimen- 


mately 


a part 
more economical 
sional tolerances. 

Performance data indicate that laboratory 
models of the new apparatus on trial at the 
Buffalo, New York, airport for more than two 
years are very reliable and that their life expect- 
ancy should be many times that of the old unit. 
It is expected that the new unit, which ts com- 
pletely interchangeable with the old, will result 
in improved performance and important savings. 


High-Speed Electro-Mechanical 
Switch 

engineers at the Bell Telephone 
Laboratories has invented a very fast electro- 
mechanical switch called the “ferreed.” It 
utilises a new technique for actuation which is 
compatible in speed with electronic circuits. 
The ferreed may find use as an inter-connecting 
element in telephone switching networks, where 
it could be controlled a thousand times more 
rapidly than switches presently employed. Mag- 
netic materials that can be quickly switched 
between two alternate states have been widely 
**memories *’ for storing information 
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used as 


in digital computers. The useful output from 
these elements has generally been limited, 
however, to electrical signals of a transistory 
character. 

In conventional electromagnetic 
the other hand, continuous electrical currents 
can be used to open and close metallic contacts 
for extended periods of time, but at speeds 
limited by the mechanical motion of the moving 
parts. The ferreed combines the rapid switching 
of bi-stable magnetic maierial with metallic 
contacts for output indications that persist as 
long as desired without further application of 


relays, on 


Two-branch ** Ferreed,’’ with two ferrite bars, two 
magnetic reed switches and two plastic end pieces 


models of the device, a 
used as the magnetic 
Magnetic reed 
hence the name, 


power. In_ several 
cobalt ferrite has been 
material and a_ glass-sealed 
switch for the output contacts 
* ferreed.”” 

In operation, the magnetic material is switched 
by a magnetomotive force applied, typically, as 
a SA current pulse in a thirty-turn winding. 
Control pulses as short as 5 microseconds will 
switch the magnetic material, resulting in the 
passage of magnetic flux though the movable 
members of the reed switch. The actual closure 
of the contacts is delayed by the inertia of the 
reeds for several hundred microseconds. The 
release of the contacts is brought about by the 
cancellation of the magnetic flux through the 
reeds, as the result of another 5 microsecond 
switching operation. The opening of the 
contacts requires less time than the closing 
operation. 

Several new magnetic materials have been 
synthetised for use in developmental models of 
the ferreed. Among them are ferrites exhibiting 
characteristics intermediate between permanent 
magnets and computer memory materials, and 
ferrite suspensions in plastic ** tailor-made” to 
obtain specific magnetic, electrical and mech- 
anical properties. The reed switch is similar 
to a design used in standard electromagnetic 
relays for the past decade. 

In a telephone switching network, subscribers 
are interconnected by the closure, in specified 
patterns, of switches called “ crosspoints.”” A 
typical central telephone office contains many 
thousands of these switches ; of these, a few 
dozen are operated for each call. Those cross- 
points required for a particular connection must 


be selected by the coincidence of pairs of control 
pulses. The magnetic structure of the ferreed 
responds to a pair of pulses by closing the output 
They are opened by a subsequent 
single pulse. Besides coincident pulse operation 
and rapid actuation, the magnetic structure 
permits the desired switching by current pulses 
of widely variable character. The result, when 
ferreeds are used in switching networks, will be 
reliable operation from simple control circuits. 


contacts. 


Travelling Wave Solid-State Amplifier 
Using Tunnel Diodes 


A NEW broad-band microwave amplifier 
using solid-state devices throughout, was des- 
cribed recently by Marion E. Hines and William 
W. Anderson of the Bell Telephone Labora- 
tories. The new amplifier makes use of the 
negative resistance of the Esaki or tunnel diode 
in combination with non-reciprocal ferrite 
attenuation, to achieve a high amplification 
ratio without self-oscillation, according to a 
paper presented to the Solid-State Circuits 
Conference on February 10 in Philadelphia, 
Pennsylvania. 

The new amplifier can be used to increase the 
strength of radio signals over a broad range of 
frequencies in the microwave range above 
1000 Mc’s and is expected to have applications in 
radar, microwave radio relay, satellite communi- 
cations, and waveguide transmission systems. 
Power requirements are low and it is expected 
that the device will cost less and have greater 
reliability than other methods of achieving 
comparable signal amplification. 

The amplifier is built on a travelling wave 
concept with a row of Esaki diodes along the 
centre of a strip-line waveguide. The negative 
resistance of the diodes causes the power in a 
signal wave to increase progressively as it 
travels along the waveguide. By _ including 
non-reciprocal ferrite attenuation in the struc- 
ture, the device is made to absorb waves travel- 
ling in the undesired reverse direction and to 
amplify waves travelling in the desired direction. 
[his characteristic allows a large total amplifi- 
cation to be obtained with complete stability by 
eliminating internal feedback which has _pre- 
viously caused oscillations and other difficulties 
in amplifiers of this kind. 

The active diode used in this amplifier was the 
discovery of Dr. Leo Esaki of the Sony Corpora- 
tion in Japan. It has aroused considerable 
interest in the electronics industry because it is 
a simple semiconductor device which can 
convert direct current into useful alternating 
current signals in communications and com- 
puter circuits. It has only two terminals and is 
easier to construct than triode transistors or 
vacuum tubes, yet can do many of the same 
jobs. The Esaki diode is useful because it is a 
negative-resistance element in which the current 
decreases as the voltage is increased. This 
causes it to add to the power of signal waves 
instead of absorbing the power as a positive 
resistance does. Although negative-resistance 
devices have been known for many years, the 
Esaki diode is considered to be better than 
previous negative-resistance devices in its sim- 
plicity, in its low power requirements, in the 
magnitude of its negative-resistance effect, and 
in its capability of operation at extremely high 
frequencies 

The new amplifier opens a large field of useful 
applications for the Esaki diode by eliminating 
one of the major difficulties in applying it as a 
signal amplifier. The model described in Phila- 
delphia operated with best efficiency at 1000 
Mc/s, according to Mr. Hines. It ts expected 
that the frequency of operation of future models 
can be extended to above 3000 Mc/s, still using 
germanium diodes. Much higher frequencies, 
perhaps into the millimetre wavelength range, 
should be possible with diodes of indium anti- 
monide which have been made by R. L. Batdorf, 
also of Bell Laboratories. 
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AIRCRAFT 
828.884. March 21, 1956.—AircraFr, Boulton 
Paul Aircraft, Ltd., Pendeford Lane, Codsall, 
near Wolverhampton. (nventors: Frederick 
Francis Crocombe and Bertram Frank Clark.) 
Referring to the drawings, the aircraft has two 
turbojet engines A and B 
having jet pipes for produc- 
ing horizontal flight) in 
the conventional manner. 


The aircraft also has \ 

two contra-rotating fans C \ \ 

on bearings on an axis Ls | | B 

normal to the plane | } | an 
of yaw and passing through = /As, / |) eR 
or near the centre of \+4 slam a je 
gravity of the aircraft ’ { | 


A branch pipe from each f ake 
of the jet pipes leads 1 ; 
to volutes which extend {| | ‘ ot, 


approximately halfway 


round the fans and dis- rot | 
yi | 

eZ Zz 
ane 

' 


direction approximately 
parallel to the axes on to 

turbine blades mounted on LJ 
the outside of peripheral 
rings carried on the fan 
blades. These blades pro- 
ject into a cylindrical space 
between inner and outer 
cylindrical walls coaxial 
with the fans. The hot gases 
thus discharge from the 
volutes and pass between 
the blades to rotate the 
upper fan in one direction 


charge through nozzles ina | 


I~ 
{7 
s 
LA 
' 
S 4 


=s 


and then between fixed 
guide vanes in the 
cylindrical space to tur- No. 828.884 


bine blades arranged 

to rotate the lower fan in the opposite direction 
Fixed guide vanes are also provided between the 
fan blades inside the cylindrical wall which encloses 
them This wall forms a duct for the air drawn 
through the fans and the air is discharged down- 
wards during take-off and landing to provide 
a vertical stream which is of lower velocity than the 
original jet efflux and which imparts a_ lifting 
force to the aircraft. By appropriately relating the 
angles of the blades on the upper fan and turbine 
assembly to the angles of the blades of the lower 
fan and turbine assembly, an aerodynamic meshing 
effect is obtained which causes the fans to contra- 
rotate at the required speeds without the aid 
of any mechanical gearing between them By 
rotating valve assemblies in the jet pipes at thei 
junction with the branch pipes a gradually increas- 
ing proportion of the jet efflux can be made to pass 
straight down the jet pipes and a correspondingly 
decreasing proportion of gases will be deflected to the 
volutes. By this means the horizontal thrust needed 
in the transition from vertical to horizontal flight is 
obtained. February 24, 1960 


SWITCHING DEVICES 


August 8, 1957.—ELectric SWwIitcHes, 
Telephone and Electric Company, 
(Inventor 


829,965. 
Automatic 
Ltd., Strowger Works, Liverpool, 7. 
Eric Norman Leney.) 

The present invention has for its object the pro- 
vision of a switch operated by externally applied 
pressure, which provides multiple points of contact 
in the closed condition, is simple and robust in con- 
struction, easy to manufacture, and requires no 





No. 829,965 


adjustment after assembly. In the construction 
shown in the drawing, contact spring A, which is 
supported by terminal brackets B and C, is bent so 
as to press against a contact strip D in the normal 


position of the switch The contact strip has an 
aperture E through which the plunger F may pass 
when the switch is operated. Some turns at the 
centre of the spring protrude into the aperture, so 
that the points of contact are principally round its 
edges. The moulded cover G is shaped so as to 
provide a guide for the plunger. When the plunger 
‘s depressed, the contact between the spring and the 
strip D is broken, and contact is made between the 
spring and terminal H. Many other embodiments 
of the switch are possible, that illustrated being 
given by way of example only. An assembly of 
several of the switches of the invention could with 
advantage be used as a key-sending device in a 
telephone system, and it would also be readily 
possible to provide an assembly of ganged switches 
of this type.—March 9, 1960. 


RAILWAY SIGNALLING 


830,181. July 24, 1957.—- ELECTRONIC TRACK Cir- 
cuits, Compagnie des Freins et Signaux West- 
inghouse, 18, rue Volney, Paris 2e, France 

The object of the present invention is to provide a 
system of railway signalling using track sections 
which are not insulated from each other but which 
nevertheless permits the limits of a track section to 
be defined. It further enables such sections to be 
superimposed on an existing system using insulated 
track sections for indicating, for example, the occu- 
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pation and clearing of a level-crossing. The drawing 
shows diagrammatically the inductances of the two 
rails and the points of connection to the rails of 
transformers A and B, the primaries of which are 
fed by oscillator C. The device C is so arranged 
that the feedback of energy via the transformer B 
is reduced when the rails are shunted by a vehicle 
at the region of the level-crossing supposed to be 
between points D, E and F, G, to the degree where 
oscillation ceases This cessation of oscillation 
causes relay H to become de-energised and thereby 
to operate the signalling equipment to indicate that 
the length of track adjacent the level-crossing is 
occupied. The shunting effect does not cease when 
the last axle of a vehicle passes out of that portion 
of the track lying between the points D, E and F, G, 
but continues until the last axle is clear of that 
portion of the track by a distance which is usually 
about 10m to 15m. Inductances J, K and L, M 
represent the rail inductances in regions in which 
the shunt is still effective and inductances N, P and 
Q. R represent the rail inductances in regions in 
which the shunt is ineffective. The distance between 
the points S, T and U, V is the length of the track 
adjacent the level-crossing of the system, and this 
length is determined by the magnitudes of the 
various inductances and capacities.—March 9, 1960, 


AUTOMATIC TRAIN CONTROL 


830,144. April 4, 1956.—INTERMITTENT INDUCTIVE 
AUTOMATIC TRAIN CONTROL, Westinghouse 
Brake and Signal Company, Ltd., Kenneth 


Gordon King and Arnold William Tucker, all 

of 82, York Way, King’s Cross, London, N.1. 
Certain intermittent inductive automatic train 
control systems have the disadvantage that they 
incorporate relays which are a potential source of 
failure due to wear and tear, vibration and mechan- 
ical shock, and which require skilled maintenance to 
keep them in satisfactory condition. According to 
this invention the number of moving parts is reduced, 


use being made of transductor trigger circuits in 
which a flux detector, when saturated with flux 
from the permanent magnet (or from the electro- 
magnet) in the track, interrupts the control current 
to a transductor which supplies the brake magnet 
It is, in other words, a normally energised system, 
analogous to a track circuit, and as such is inher- 
ently safe against supply failure and the breakage of 
Ihe transductor is provided with a variable 
degree of self-excitation or feed-back depending on 
the impedance of a non-linear choke, so connected 
that when the transductor output is at a minimum 
the choke restricts the amount of self-excitation to 
the point where it has little or no effect, but when the 
transductor is giving full output the self-excitation is 
increased sufficiently to maintain that output. The 
flux detector, which is the receiver element, is inserted 
in the self-excitation circuit, and is thus able to 
switch the trigger from its “‘on’’ condition to the 
‘off’ condition by momentarily substantially stop- 
ping the flow of current in this circuit. Other trans- 
ductor circuits are associated with the arrangement 
described for operating the audible warning signals 
in the locomotive cab. The specification shows 
several versions of the circuit to meet “ fail safe” 
requirements.—-March 9, 1960 


leads. 


ELECTRICAL ENGINEERING 


828,196. October 27, 1955.— CooLING or ELECTRIC 
Circurr Breakers, The English Electric Com- 


pany, Ltd., Queens House, 28, Kingsway, 
London, W.C.2. (Inventor: Kenneth George 
Love.) 


Trouble is often experienced owing to excessive 

heating under load of the contacts of low oil volume 
circuit breakers of high current rating. This trouble 
is aggravated when the circuit breakers are located in 
the open air, exposed to the direct action of the sun’s 
rays, and particularly in hot countries. According 
to this invention, an electric circuit breaker for out- 
door installation has cooling surfaces in direct heat- 
conducting relationship with the oil and a sun shield 
mounted so as to define a path along which air 
may pass by natural convection promoted by heat 
drawn from the cooling surfaces. Referring to the 
drawings a low oil volume 
circuit breaker has an 
insulating porcelain casing 
{ which contains the 
contacts and supports at 
its top end a metal oil 
reservoir B having a closed 
top containing oil. The 
oil reservoir has cooling 
surfaces which are enlarged 
by cooling fins C. Twelve 
such fins are shown 
Some of these fins have 
small projections D which 
support a cylindrical sun 
shield = E. This sun 
shield is composed of a 
heat insulating material 
such as asbestos cement. 
A flat sun shield F of 
similar composition — is 
supported from the top of 
the oil reservoir by 
brackets H. In the circuit 
breaker shown, the sur- 
faces of the oil containing 
structure are the surfaces 
of the metal oi! reservoir 
B and the surfaces of the 
porcelain casing A. The 
former surfaces are the cooling surfaces ; as will be 
seen, they are in direct heat-conducting relationship 
with the oil G. Heat transfer across the cooling 
surfaces of the reservoir will occur to tend to pro- 
mote an equality between the ambient temperature 
of the air and the temperature of the oil. The sun 
shields prevent this heat transfer from being unduly 
affected by the direct action of the sun’s rays. Being 
spaced from the cooling surfaces the shield E forms 
an air convection path between the shield and the 
reservoir. Natural circulation of the air therefore 
takes place by convection, thus promoting the cool- 
ing of the oil in the circuit breaker. An alternative 
construction is shown in the specification in which 
the shields E, F are combined as a single cylindrical 
shield having a partly closed end, there being a 
relatively small centrally-located hole in the top of 
the shield.—February 17, 1960. 
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Louis Essen, 7 p.t 
LIVERPOOL METALLURGICAL SOCIETY 
il Library, Department of Metallurgy The 
146, Brownlow Hill, Liverpool, 3 The Examina- 
id ited I ue I leme t G. B Green ’ igh and 
2 il Genera! Meeting, 7 p.m 
MANCHESTER GEOLOGICAL AND MINING SOCIETY 
ipril 7 Wigan and District Mining and Technica 
Wigan ' hes on Armoured Flexible Con 
l 4pm 


Memorial 
Industria 


NEWCOMEN SOCIETY 
i/ 6 Seience Museum, South Kensington 
Some Windmill Fall Rex Wailes, § 
N.E. COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 
13. -Neville Hall, Newcastle upon 
the Institution of Engineers and 
Symposium on Ship Trials an 


Londo 


{CIES 30 p.m 


PLASTICS INSTITUTE 
DON SECTION Wellcome Building, 183 
NWI Where Plastics are 


‘ v 
uston Road, London 
J. Gadsby, 6.30 p.m 
d pril 6 -YORKSHIRE SECTION St 
Woodside Lane, Leeds, 2, Annual General Meeting 
i pri ELEVENTH NUAL LECTURE Reardon 
th Lecture Theatre, National Museum of Wales, Cardifi 
Brink of the Unknown The Rt. Hon. The Eart ot 

30 p.m 


Mark's House 186 
1S p.n 


rulam 6 
REINFORCED CONCRETE ASSOCIATION 
1§ MIDLAND COUNTIES BRANCH Birmingham and 
Institute, Paradise Street. Birmingham Precasting 
n r Framed Construction J. &. Greinig and R. ¢ 
Westbrook, 6 p.n 
ROYAL INSTITUTION OF CHARTERED SURVEYORS 
Vion pr 4 GENERAL MEETING 12 
George Street, Westminster, London, S.W.1 
Negligence C. A. Martin French, 5.45 o.m 
al ti) MINING SURVEYORS GENERAL MEETING 
Hotel, Hanley. Staffs Land Restoration & 
10.30 «a.m 


ORDINARY Great 


Protessiona 


Grand 
Beave 


ROYAL SOCIETY OF ARTS 
John Adam Street, Adelphi, London, W.C.2 
C.S. Cockerell, 2.30 p.m 
SOCIETY OF CHEMICAL INDUSTRY 
pr 6. CORROSION GROUP 14. Belgrave 
S.W.1, Spring Lecture The Presentation 
t tion J. W. Jenkin, 6 p.m 
SOCIETY OF ENGINEERS 
4. Geological Society, Burlington House, London 
Research Testing A. E. Bingham, 5.30 pm 

SOCIETY OF INSTRUMENT TECHNOLOGY 
ipril 7. -Data PROCESSING SECTION Manson House 
Portland Place. London, W.1 The Electrome Computer 
1 Unit in an Automatic Electronic Data Processing System 
Missile Trials.” W. C. J. White and D. L. Overheu, 7 p.m 

TELEVISION SOCIETY 

Cinematograph Exhibitors Association 
Theatre, Third Floor, 164, Shaftesbury Avenue, London 

W.C.2 Video Tape in Action,” R. H. Hammans, 7 p.m 
WEST OF SCOTLAND IRON AND STEEL INSTITUTE 
Annual General 
T. Harris 


Square 


of Corro 


Fr {pr 8 The 


Tri., April 8.—39, Elmbank Crescent, Glasgow 
Meeting. and Short Papers on * Mi!l Operation 
G. Steel and J. Craig, 6.45 p.m 

WOMEN’S ENGINEERING SOCIETY 

Hope House,” 45, Great Peter Street, West- 


Wed {pril 13 
Plastics in Engineering LP, 


minster, London, S.W.1 
Smith, 7 p.m 
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because 
it incorporates 


THE NEW 
HYDRAULIC HAND PUMP 


Yes, we practise what we preach. The Hydrapak is an ideal hand pump for 
the 100 tons capacity Hydralite, the largest jack in this lightweight range 
A Jack of such capacity requires many additions not called for on a smaller 
jack such asa ‘pre-fill’ facility. This two-speed pump, when operated on 
low pressure, will pre-fill and lift up to 10 tons on the jack, enabling the ram 
to be quickly brought into contact with the work. Changeover to high 
pressure is by push button enabling the jack to lift 100 tons with an easy 


movement of the operating handle 


Let ‘Tangye Jack’ enter your works. He will bring you a power of good. 


Get catalogues to-day Jor juture quick reference. 


AREA OFFICES AT LONDON, MANCHESTER AND GLASGOW. 


TANGYES 


LIMITED 


SMETHWICK . BIRMINGHAM 


TELEPHONE: SMETHWICK 1181 GRAMS: TANGYES BIRMINGHAM 
AD. No. 64R 





Enter No. 491 on reply card 








PLEASE 
WRITE FOR 
THIS 
CATALOGUE 








LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.|! 


PHONE: ABBEY 5429 TELEGRAMS : PREFERMENT, SOWEST-LONDON 
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GENUINE <STUBS 
—_= SILVER STEEL 


PETER STUBS LIMITED 
WARRINGTON : ENGLAND 


% The best known brand in the world and the 
standard to which all other makers endeavour to 
work. 


% Accurate to 00025” for all sizes up to 1” 
diameter 


%& Supreme surface finish—a heritage of crafts- 
manship 


*% Made in 163 standard sizes—a size for every job to 
save machining costs. 


GENUINE 2 STUBS FILES also have the same 
heritage of craftsmanship behind them as GENUINE 
< STUBS SILVER STEEL. 


Insist on these quality goods by specifying GENUINE 
< STUBS. 


FOUNDED IN 1773 











Enter No. 493 on reply card 





HARLAND 


A Harland Pump can be installed with 
complete confidence when planning to 
secure the most efficient production and 
consistent, trouble-free plant operation 


“SPIROGLIDES” 


Robustly constructed 
pumps of high efficiency 
and reliability tor water- 
works, hydraulic services, 
mine dewatering, steel de- 


scaling, Ctc. 





“SWALLOWGLIDES” 


These are ideally suited for 





pumping hard or soft solids in 
water or other liquids, semi- 
solids, sludges and sewage. 


“UNIGLIDES” 


Single stage split casing 





* MONOGLIDES ” 


All purpose single stage 
service pumps for low head 
and 

ublic services and irri- 


gation, 


at your service 


THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON AND EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET WI 


Branches in: BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (Cheshire) 
WOLVERHAMPTON AND OVERSEAS ot 


Enter No. 501 on reply card 
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AWW ARRAN GF 


WAN YIVARWGE S, 


AARAAARGIE?: 


(S8$heds waetds. 


For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 


Enter No. 502 on reply card 








— on , 


HEAVY DUTY FUSE-SWITCHGEAR 






































at the 
Electrical Engineer's Exhibition—Stand K15 


No doubt you've heard about it. Now you may see it on Stand KI5 


(uw 


SIMPLE design, installation, maintenance. 


ROBUST construction, contact assembly, operating mechanism. 


(GEORGE ELLISON 


LIMITED 


ADAPTABLE unit mounting, cabling arrangements, instrumentation. 


COMPLIES WITH (B.S. 3185: 1959) AND (B.S. 159: 1957) PERRY BARR * BIRMINGHAM 228 





846 
Enter No. 511 on reply card 
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Electrical Plant for Special Applications 


SPECIAL WARD LEONARD EQUIPMENT SUPPLIED BY US FOR DRIVING A PLASTICS CALENDER 
& 


LEFT: Main motor generator set, output 0 220 volts, 200 KW max. In the foreground 
auxiliary set giving two D.C. voltages for drives to a calender, RIGHT: Work motor 


240 h.p. 0/220 volts D.C., speed range 0/1500, 


Send Us Your 
Enquiries For 


FREQUENCY CHANGER EQUIPMENT 
WARD LEONARD SETS 

MOTOR GENERATOR SETS 

PLATING AND ANODISING GENERATORS 
A.C. AND D.C. MOTORS 

ALTERNATORS 

WELDING GENERATORS 

TRANSFORMERS 

SWITCHGEAR—HAND AND AUTOMATIC 


FOR ROTATING SONS AND COMPANY LIMITED 
WOOD LANE, LONDON, W.12 STANNINGLEY, Nr. LEEDS 

ELECTRICAL MACHINES Telephone: SHEpherds Bush 2070. Telephone: Pudsey 2241. 
TO GROUP) And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Bath, Swansea, Newcastle-on- 


| or compawies | 
SPECIAL REQUIREMENTS — Tyne, Belfast, Sheffield, Southampton. 
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' 

One of the control panels for above arranged for forward ‘reverse 
Operation incorporating ganged motor-driven potentiometers 
and dynamic braking equipment for emergency stopping fof 
main drive. Complete set designed for remote control. 
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steam trapping 





MIDLAND 








SCALE MODELS 


BLOOMING & SLABBING MILI 
Scale 4 I 

FOR INDUSTRY Made to the order of 
Associated Electrical Industries 





Whether you require to translate existing plant 

or an entirely new project in true-to-scale model size, 
Bassett-Lowke will undertake to do it for you. 

We have the specialised skill to reproduce all types 

of models working or static with absolute 

fidelity and accuracy down to the last detail. 

Enquiries are invited. Bassett-Lowke Brochure SM,54 will 
he sent free of charge to executives or purchasing agents. 


Meticulous models by 


BASSETT-LOWKE LTD. 


Head Office and Works: NORTHAMPTON 


LONDON 112, High Holborn, W.C.1. MANCHESTER 28 Corporation Street. 
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“TAKE MY TIP —- 
USE SIFBRONZE 


WELDING 


EQUIPMENT!” 


“DEMON ’? BLOWPIPES :— 
General Duty and Cutting Models. 


SIFBRONZE REGULATORS 
Modern precision instruments giving 
constant pressure and volume. 


SIFBRONZE CATSEYE GOGGLES 
The most advanced type on the 
market. 


If you want to 


Suffolk. 


know how Sifbronze 
equipment can help NAME 
you, fill in the 


coupon right away. 

















The MIL FLOAT TRAP is a worthy companion to the 
MIL range of Thermostatic Steam Traps. It has 
been designed especially for use on those applications 
where a rapid heat transfer rate is essential. Compact 
and robust in design, having generous discharge 
capacities, it incorporates an indestructible bimetallic 
element ensuring that the valve is held in the fully 
open position when cold to vent air readily. 

For draining compressed air lines a specially adapted 


version of the MIL Float Trap is available. 


INDUSTRIES LIMITED 


HEATH TOWN WORKS - WOLVERHAMPTON 
Telephone : 23901 
London Office : 28 Victoria Street, $.W.1 
Glasgow Office : 69 St. Vincent Street, C.2 


Enter No. 531 on reply card 








says Will the Welder 


SIF-COLIBRI CUTTING MACHINE 
The clockwork machine which turns 
a hand cutter intoa precision machine 


cutter. Ideal for flame cutting on site. 


SIF-COMBI PROFILE CUTTING MACHINE 
An Automatic dual-purpose machine 
for all kinds of cutting work. 


Suffolk Iron Foundry (1920) Ltd., Stowmarket, 
Tel: Stowmarket 183/5 


Please send me leaflets detailing Sifbronze 
equipment. 


Enter No. 533 on reply card 
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Whatever your DUCTING problems... 


FLEXIBLE 


will do the job better 


Designers, Engineers, Architects and Surveyors 
all agree that SPIRATUBE and FLEXFLYTI 
are the most versatile, economical, ideal flexible 
ductings now available for industrial, marine, 
aircraft, mining and tunnelling ventilation, and 
air conditioning installations. Each specifically 
designed to do their own job, Spiratube and 
Flexflyte are available in diameters from 3 to 
30” and can handle conditions in a range ol 
temperature from minus 120°f to 600°f. The unique 
construction of Spiratube and Flexflyte offers 
minimum bend radii, a resistance to oils, greases, 
many solvents, acid and alkaline fumes, and flame 
and temperature extremes. Technical data and 
brochures available. 


(3° - 30°) diameters. 
Light, tough, flex- 


The ideal flexible 

ducting where light- ible, retractable, 

ness, strength, re- a with low  installa- 

sistance to pressure tion costs. 

and ; le range of Es ismantle 

anemia ia to SHUNA STREET, MARYHILL, GLASGOW, N.W. sor: Bose oe 

Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW N.W. re-use. : 
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(i° - &) diameters. 


operating necessity. 





BUILDERS OF WAGONS 
FOR PAKISTAN RAILWAYS 











One of 1365 CLR. Type Covered 
Wagons recently supplied to 
the North Western Railway of 


Pakistan. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE - SALTLEY «* BIRMINGHAM 8 
LONDON OFFICE - VICKERS HOUSE - BROADWAY - WESTMINSTER - S.W.1 
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Pressure Vessel 
and 
Fabrication Work 


‘Bh: 


nN ‘\ \E 





some of PLATE BENDING UP TO 5% THICK. 


the facilities 
DISHED DRUM ENDS UP TO 4” THICK. 


mow existing... 
FULL RANGE OF AUTOMATIC WELDING. 
STRESS RELIEVING FURNACE (16’ x 16’ x 47’). 


1,000,000 VOLT X-RAY EQUIPMENT. 


CHEMICAL AND MECHANICAL LABORATORIES 


JOHN BROWN & CO. (CLYDEBANK) LTD. Engincering & Shipbuilding Works Clydebank Scotland. 





@G 
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| 

| 
This GF Malleable Casting | 
is a high voltage | 

insulator housing | 

| 


The decision to use GF Malleable ¢ astings 
in lieu of stampings or non-ferrous castings — | 
is often in the nature ol 

an experiment in the first place | 

tentative, and limited in scale 

But in one industry after another 

— they soon win acceptance as standard component: 

: They meet the most exacting requirements and 
: 


introduce substantial economies 


where large quantities are involved 





: in the long run you will prefer 


ar HIGH PRESSURE FANS MUST 


‘a MALLEABLE CASTINGS 


BE PRECISION ENGINEERED 


2 BRITANNIA IRON & STEEL WORKS LIMITED 


° BEDFORD Telephone: Bedford 67261 ENGLAND 
< 
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High Pressure fans en- 
gineered in two types, cast 
iron and steel plate. Capa- 
cities ranging from 8,000 
c.f.h. to 200,000 c.f.h. in 
pressures from 6’ to 56 w.g. 
Supplied belt 
motorised. 


.. THATS 
WHY | 
SPECIFY 


cou CUT-T 


fast, 






ac 
curate, WUtomatic 


driven or 








Our Coil 
Equipment 
includes | 





Sy. Vire 
FAN 







A wide range of 
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and 
cut-to-length lines is available for rapid 


decoiling, straightening 





Conbined Coil! Cradle eee 


and Straightener 






and economical production from coiled 





strip 


Machines already built cover capacities 
to 0 192° thick. 
Any length can be measured and sheared 


up to 48° wide and up 


but a usual range is from 6 to 10 feet 


Coil reels can be used instead of the 


coil cradle illustrated, and customers’ 


existing shears can be built into a line 


PRESS EQUIPMENT LIMITED, 
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‘Alcosa’ products include: 


Positive Pressure Blowers; Braz- 
ing Equipment; Industrial Gas 
Equipment (including Soldering 
Stoves, Gas and Oil Burners and 
other specialised equipment 

Fans —low, medium and high 
pressure; Furnaces —Gas or Oil 
fired; Forges—Handand Electric; 
Specialists in Hot Brass Stamp- 
ing Furnaces, Gas or Oil fired. 





ALCOSA 








WILLIAM ALLDAY AND COMPANY LIMITED 


HUNTERS VALE, BIRMINGHAM, 19 Incorporating A. H. Wilkes & Company (Industrial Gas Equipment) 
‘ Head Office : ALCOSA WorkKS, STOURPORT-ON-SEVERN, WORCS. 
Tel. : Northern 4823 Telephone: Stourport 2311-4 Telegrams: *Yadall’ Stourport 


London Area Office: 158 Birchanger Road, South Norwood S.E.25 
Telephone: Addiscombe 1162 & 1295 


Enter No. 563 on reply card 





Hf NGINEER April 1, 1960 












P.L.A. LONDON 





Silhouetted against a grey London sky these Stothert & 
Pitt 3 and 5 ton cranes with maximum radii varying from 
65ft. to 90ft. stretch as far as the eye can see. 





Baty | 





fh. 















‘gia 
“— gms Oe 


re, 





Many thousands of miles away, 3 ton cranes with 3 legged KANDLA, INDIA 
trucks and a maximum radius of 75ft. speed up cargo 
handling in India. Also in use at the same port are 6 and 


10 ton cranes with maximum radii up to 75ft. 


In East Africa, the use of Stothert & Pitt 3 ton cranes BEIRA, EAST AFRICA 
with a 55ft. maximum radius ensures the quick turn 
round of large cargo ships. 


GOTHENBURG, SWEDEN 







Always busy are these 3/5 ton semi-portal cranes 
with maximum radii of 96ft. and 69ft. which 
dominate a dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD'S PORTS 













STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 


LIMITED London Office: 38 Victoria Street, S.W.1. Midiands Office: Great Western Bulidings, 6 Livery Street, Birmingham 3. 
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High pressure booster for 
sulphuric acid plant. 






ap 
Saka 






High temperature fan 
for steelworks - 600°C. 


fans for all 
purposes 


High temperature fan 
for gas recirculation - 
650°C. 









High pressure forced 
draught fan for Atomic 
Industry 





















Town's gas 


ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11. 
Phone : ViCtoria 2251/4. 
LONDON OFFICE: QUEEN ANNE'S GATE, WESTMINSTER, S.W.1. 
Phone : WHitehall 1923/4/5. 
Enter No. 581 on reply card 


Technical booklet gives 
you full facts on 


WELTEXA SYSTEM 


Introduced in recent years, WELTEXA Stainless Stee! Piping 
System has already proved its efficiency and economy, in diverse 
applications. WELTEXA is an entirely new conception of 
piping—a comprehensive range of standard units, in six bore 
sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assem- 
bled, dismantled and re-assembled time and time again by 
comparatively unskilled labour. The bores are exact bores, or an 
alternative system is available to nominal bore, Schedule 5. Swept 
bends and a unique system of gasket jointing eliminate all 
bacteria-harbouring crevices and ensure an uninterrupted flow, 
free from blockages of any kind. Standard straights, bends, tees 
and reducers permit a wide variety of applications, while further 
units can always be purchased for expansion or variation. 


Write for the WELTEXA booklet today 












STANDARD UNIT LIGHT WALL 


STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM 30 
Enter No. 582 on reply card 
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Enquiry 

lays you under 
no 

obligation 





‘. ) 


Telephone: 
Enfield 6622 


7 Handle it 
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Niagara are experts 
in mechanical handling 
for their customers’ 
profit. They design, 
manufacture and erect 
complete installations, 
adapting them 

to the most difficult 
conditions of work 
and site. 





Mechanically 


NIAGARA 


NIAGARA 


SCREENS (Gt. Britain) Ltd. 


Straysfield Road, Clay Hill, 
Enfield, Middx. 
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strain 


gauges 


Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 


See us on stand 
N 607 surface under investigation. Connections are taken from the 


OLYMPIA 23—28 gauge to apparatus designed to give reliable and quick readings 


Ps. lean of the strain being measured. 

Electronics & Tinsley strain gauges are available in various designs & 
Automation materials to meet individual requirements within three 
Exhibition. broad temperature ranges :— 

Standard strain gauges............... 70°C Max. 
Medium temp. gauges.................- 300°C Max. 
High temp. gauges..................++. 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 2/0 and 210A, giving full poruculors of Tinsley strain gouges and 
assaciated measuring apparatus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 
Telephone: ADDiscombe 6046-7-8 
Enter No. 592 on reply card 








THE RIGHT LUBRICANT 
IN THE RIGHT PLACE 
ENSURES 

LONGER LIFE 


The IRONSIDES 
LUBRICANTS Ltd. 


DA VV BAN K STOCK PORT 
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/- ROBSON 
' CONVEYORS 


ESTABLISHED 1906 












—————— ; 
—_— = 2 ss? mes 


yo" > . HOW 

| DO 
YOU 

KNOW 


‘ the speed of your machine ? 


10 TON 
ROLLER TURNTABLE 





— —_—~ , , 
Geo. ROBSON & CO.(convevors) LTD. | 


HODGSON STREET - SHEFFIELD. 
PHONE. SHEFFIELD. 27463/4 


Enter No. 601 on reply card 
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a Keep ahead in safety... 


-_ the eversafe Syeroa k 


SAFETY HELMETS | 


























Peak production means optimum speeds. Check 

this speed with a- 

SMITHS Hand Tachometer It wil! measur 

pen wn ate ; Rotational, Linear or Surface Speeds in r.p.m. or 
250 f.p.m. (metric readings if necessary) to within 
SMITHS }°., even in awkward places 





200 


= 
= 
= | 
= 
= 





FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0o—S0,000 r.p.m.), A.T.H. 6 
o—10,000), A.T.H. 7 (0o—20,000), A.T.H. 1 
o—s,000), A.T.H. 24 (0—4,000), for both 
directions of rotation 


EVERUAK Safety heimets§ are 
manufactured under British Stand. rd 
Liwences—your guarantee of a first- 
class safety product. 


PRICE 17/6 EACH 


= 
= 
EVEROAK gives complete head z 
protection for those working in: = 
Quarries, Mines, Building Sites, = 


PRICE (Complete with case and accessories) 


Postage and packing 4.6 extra £14.1 4.0 





Write now to 


\ 
\ INDUSTRIAL INSTRUMENT DIVISION 
} Chronos Works, Nor ndon, N 


th Circular Road, | v.W.2. Telephone: GLAdstone 1136 
lEnter No, 603*on reply card 


Hiei? 


Ship Yards, Refineries, etc., etc | 
AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 
EAST DULWICH ROAD - LONDON  S.E.22 

AHORA ATTO Ns. 


|@)) EVERITT W. VERO & CO. LTD 


| APA 





i 
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Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
img round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 
unrivalled service and spare parts 
organisation, and almost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That's why more 
Fordson power units than any other 
are used in industrial equipment. 


Write for detailed specifications. 








INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION. FORD MOTOR COMPANY LIMITED. DAGENHAM. ESSEX 
Enter No. 604 on reply card 
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Helicon geared motors and co-axial geared units 
are new... and all the better for being made by 
David Brown, the firm with 100 years’ experience 
of gears. That means greater accuracy more reli- 
ability with less maintenance — in fact a quiet, 


compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 
It tells about the range of units covering 34 
standard ratios for any drive up to 40 h.p. Write 


for it to-day. 
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CO-AXIAL GEAR UNIT WITH 
BASEPLATE MOUNTING 


=A 


CO-AXIAL GEAR UNIT 
WITH BRACKET MOUNTING 


CO-AXIAL GEAR UNIT 





geared motors and co-axial geared units 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, castings, 
automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


HUDDERSFIELD Telephone: 3500 


s/s80; 
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36in. feed to a 
6in. product 


in One operation 


Machines in the BJ-D Double Roll Crusher range 
will take a feed size of 48” * 36” 24” and reduce the 
material fed to a nominal 6” product. Proportion- 
ately smaller feeds give products down to 1” and 
below. Some of the applications are run-of-mine 
coal, rock, shale, slate, bone, and sulphur. Material is 
crushed between double segmented rolls, with toothed, 
corrugated or smooth faces, according to material or 
required product. These massive, efficient machines 
can be used for many other industrial applications. 
We'd be glad to tell you more about them. 


Double Roll Crushers 


for most industrial applications 





BIG REDUCTIO 


BRITISH JEFFREY-DIAMOND LTD., CRUSHER & INDUSTRIAL DIVISION, THORNES, WAKEFIELD, YORKSHIRE 
Enter No. 621 on pg 








comes the hard WHY... 


If over 90 years spent in the design, 





fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


tae Hee, | 


ESTABLISHED 1867 


WALKER BROS 











WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 


LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
Enter No. 622 on reply card 
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A matter of breeding 


The production of large diameter master gears is a process firm in the world to produce a Master Worm Wheel 
of continuous research, development and breeding. The Generator exclusively for the production of worm gears for 
accuracy of David Brown gear-cutting machine tools has turbine gear-cutting machines. 

been achieved by the systematic production of master gears As they also make more turbine gear-cutting machine tools 
one from another, each being produced to finer limits than than anyone else, it follows that David Brown machine 
its predecessor. tools are the finest and most accurate of their type in 
The David Brown Machine Tool Division was the first the world. 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery. 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
Machine Tool Division, Britannia Works, Sherborne St., Manchester 3. Tel: Blackfriars 4711 
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WHAT SMITHS MEANS TO INDUSTRY 
IN TERMS OF 


REMOTE 
INDICATION 


In terms of remote indication, the name SMITHS means 
a vast and comprehensive range of instruments of “stand- 
anything, go-anywhere™ robustness. 
For example: 
SMITHS ELECTRIC TACHOMETRY 
Indicates such functions as speed and r.p.m., with a wide range of 
Indicators and Generators employing single, three phase a.c., or 
direction sensitive d.c. systems. 
Generators may be interchanged without Indicator 
re-calibration. 
Multi-Channel Recorders can be provided for use with 
Smiths Electric Tachometers. 
Two Indicators can operate from one Generator. 


Automatic Control, functioning at predetermined speeds, 
can be included in the equipment. 





biti, 
I2 


SMITHS 


4 POINT WORTH NOTING 10 
All Smiths Instruments 
are backed by a comprehensive 
after-sales service 


A typical 4” watertight 
square flange mounting 
r.p.m. indicator witha 
novel form of prismatic 
illumination 


paniaehees the \MIT INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 


STAND No. H.10 GROUND FLOOR, ELECTRICAL ENGINEERS’ EXHIBITION 
Enter No. 641 on reply card 




























































































After many years, the famous LimiTor QW E vaive actuator is now being 


manufactured in the United Kingdom and is available for world wide distribution 


LamrToraQuveEis a fully automatic valve operator which controls and 
limits the opening and closing of all types of valves. It can be fitted to any valve 
in any position, it can also be adapted for use on existing manually operated valves. 
LiaimrToraQuere units may be operated by electricity, air, high pressure 
gas or hydraulic power. 


Literature is available to principals cn receipt of business card 


ErmraTorRQukE VALVE CONTROLS LTD 


e Newbury 


Berkshire Telepnone Newbury 1701 Grams: Limitorqu 


An associate company of Opperman Gears Limited Eater No. 651 on reply card 
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33,600/bs Pressure 
BS 6 for only £325 Cash! 


have made their mark! 


With this new mark. the Buell organisation 
emphasises the hame under which we have 
continuously operated in the United Kingdom and 
overseas since we were established in the United 
Kingdom in 1927. Buell was first formed to de, elop 
Pateits relating to equipment for the preparation 
and burning of pulverized coal, but shortly after 
tormation acquired the patent rights for ‘‘Van 
Tongeren”’ Dust Collection Equipment and 
‘“Buttner’’ Dryers. As a result of our own extensive 
experience, supported by the continued co-operation 
of these associations, the name of Buell has 
become the symbol of a first-class engineering service 
the solution of Industrial Drying and Dust 
Collecting problems. In 1954 as Buell (1952) Limited, 
we became a subsidiary of Edgar Allen & Co. 
Limited, Shetheld, and recently our name has been 
hortened to Buell Limited. 
In the tield of separation and collection of dust we 





offer complete equipment with the Buell High 
Ethciency Cyclones tabricated in various types of 
onstruction to meet the particular conditions 
dictated by the requirements of many industries. 
tell Drying Plants are well known for their 
ipplication to the drying of a wide range of materials. 
is our policy to make a special study of the various 
oblems involved before selecting the design of 


suell Dryer to suit the individual case. 


nder our new style ‘‘Buell Limited’’, we continue 


otfer the same high standard of service in the 
lesign, manufacture and erection of Buell Industrial 
Drying and Buell Dust Collecting Equipment based 
on extensive experience with the hundreds of plants 
now Operating to our credit in the United Kingdom 





werseas 
en Value for a Remarkable Machine. 
This 15 Ton Hydraulic Press gives this huge 





BUELL-VAN TONGEREN BUELL-BUTTNER 


DUST SEPARATORS DRYERS pressure at a touch of the hand. An adjustable 
Pressure Valve gives Complete Control for both the 
down and return stroke are under hydraulic power. 
BUELL LIMITED The Worktable is 12’x14’x23" with Daylight at 153’, 

Aigiarsienin inde cebeveatinppmmmagsntess Throat 8’ and Stroke 8’. 'fhe free travel Stroke is down 


THREE ST. JAMES’S SQUARE - LONDON S.W.1 in 3 secs. and returns in 2 secs. The size is 21"x 34’ x66" 
Telephone: Trafalgar 2528 (3 lines) 


Telegrams: Allentare Piccy, London 








high and still weighs only 11 cwts. 3 qrs. 
A Remarkable ‘‘buy”’ at the ex works price of £325. 





PILOT WORKS LTD., LONDON OFFICE 
Manchester Road, Bolton. 3 Southampton Place, W.C.1 
Tel: Bolton 5545 Tel; CHA 5130 
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So many advantages 
with AEIl 
Multi-motor control 
















_B_ 


hese features are common to all AEI Motor Control Centres : 


Free-standing construction, modern uniform appearance, 
occupying minimum floor space. 

Direct-on-line, star-delta and reduced-voltage starting for 
squirrel-cage motors. 

Reversing and 2-speed a.c. motor control and slip-ring motor starting. 
Provision for outgoing feeder circuits. 

Sequence interlocking if required 

Full interchangeability of similar starters. 

Withdrawable units for easy maintenance 

Complete short-circuit protection. 

Can be extended and re-arranged on site. 

Maximum working voltage 660 volts 

Upward or downward cabling. 


See both these Advanced Motor Control Centres 
on STAND L39 at the A.S.E.E. Exhibition 


TYPE CCW 


e@ Up to 140 amp. motor circuits. 


@ Conforms to American N.E.M.A. 
standards. 


@ Air circuit-breakers or switch-fuses for 
individual isolation and protection. 


e@ Starters can be arranged back-to-back 


TYPE MMC series 1000 


e@ Up to 300 amp. motor circuits. 
e@ Up to 400 amp. feeder circuits. 
e@ Incoming isolator or circuit breaker 


@ Tested through-fault capacity. 





Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY & MANCHESTER 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V 


A 5530 
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Sheep and goats ! 
it aud Water ! 


it's off @ matter cl separation 


We cannot deal with sheep or goats, but 
the ‘Supreme Vortex ” pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Carru 6 


SEPARATOR DIVISION 


j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 20591 Telegrams: ‘ Hoisting ’ East Kilbride 
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RAYNER POWER DRIVES 


Birkett 









for air, 
water, 
steam Pressure 
or other ; 
gases Reducing 


= Valves 


Geared Motors 
} to 20 H.P. 


Type 









@ Small downstream pressure variation, irrespective of 
flow demand, up to the maximum rated capacity. 
@ A tight closure when there is no demand 
@ Negligible variation of the downstream pressure due to 
variations in the upstream pressure 
@ Self-cleaning spherical valve 
@ Renewable seating (in gunmetal or stainless steel) 
@ An integral strainer is titted 
@ Easy maintenance. 
: @ All-metal construction. 
poverenea ; @ Materials and craftsmanship guaranteed. 
j to 7} H.P. Write for details today 
SAMUEL Fully illustrated descriptive leaflet and complete details on 
request to :— 


Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 
121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 35864/5 


QUEEN STREET, HECKMONDWIKE, YORKS 


Telephone : Heckmondwike ! 24! (3 lines) 
Telegrams : Brass Heckmondwike 


BIRKETT 


LIMI TED Established 1864, Non-Ferrous Founders and Engineers. 
Specialists in Spring Relief and Safety Valves and Allied Fitting 
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Tn IS year we can look back : a 


on tifty years of looking ahead. 


In 1910 the tirst two dispersions* 


of colloidal graphite to be manu- fifty years 
factured in this country were 
of 


introduced by the British unit 


of the Acheson Organisation. looking ahead 


Still extensively used in industry, 


these products are now supple- 








mented by dispersions of 
graphite, molybdenum disulphide, PTFE, 

boron, glass, silver, mica, vermiculite 

ind other solids. Today Acheson dispersions 

have a thousand and one uses in every 

branch of industry and benefit boffins and 
boiler-makers, shipwrights and spacemen, 

time and motor men, organ makers and 

means testers, kingpins and 

needle makers. The Acheson 50 YEARS 
range is many things to many * 


people in most industries. \ ¥ 


<T HURON MICHIGAN U.S.A 


ty, Y Z Z 1 Oo ICHESON COLLOID CoO 
Z JZ ty g ae *“Oildag” collotdal graphite in oil ane 


1quadag” colloidal graphite im water 
e& ACHESON COLLOIDEN N.V. Oildap” and“ Aquadag” 
e"’ and ada 


| Fe Os a Ot ae ae 
; ' 
; SCHEEMDA (GR) NETHERLANDS registered trade mark 


a subsidtary of Acheson Industries ( Lurope) Limited) 


P.O. BOX 12. PRINCE ROCK - PLYMOUTH - DEVON 
Enter No. 693 on reply card 
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[Jouble pro duction / 


with 








24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermuned 
length has been threaded. Capacity : Bolts up to 2jin. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L° 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: “Wilmaket, Nordo, London" 
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NORRIS BROS. LTD, 


have teams ovailable to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Mode! Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.w.1 © 
— TEL. ABBEY 6132 | 


Enter No. 703 on reply card | 








| OF THE PIONEER | 








DESIGNERS! THIS 1S THE ONE 
REFERENCE BOOK TO SOLVE YOUR 
FLUID SEALING PROBLEMS — 














When you design 

Fluid Seal applications, \ 
don’t be without this | 
valuable Reference 

Book issued by Pioneer. | 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 


i 
f 








a wide variety of 
applications, how to 

install correctly with easy- 
to-follow illustrations for 

all the various types of seals 
produced by Pioneer, and a 
full range of available sizes 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. L-- 


Pioneer 


OILSEALING & MOULDING CO. LTD 


Factory and Head Office: Costontree Works, Colne, Lancs. Tel: Wycoller 47! (8 lines) 




















| COMPANY 
GET YOUR COPY NAME 








FLUID SEAL 
CATALOGUE | 


WOW . ADDRESS 


| MARK FOR THE ATTENTION OF 





ORe CUT TLicg 
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For | 
OXYGEN STEELMAKING PROCESSES 


consult 


BRITAINS foremost builders of steelmaking plant 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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By designing for Araldite, South Wales Switchgear Ltd. 

D ES | G N E D have provided adequate protection for this 3-phase voltage 

transformer without the use of oil. The coils and insulators 

form a single casting of Araldite B, simple in design and 

TO U S E ee easy to manufacture. Araldite casting resins do not shrink 

, on setting, and are thereafter unaffected by very wide 

changes of temperature and humidity Their properties 

A RALD i T E Pa, oy also include remarkable adhesion to metals, ceramics, etc., 
' high mechanical strength, freedom from chemical action 


and excellent dielectric properties. 


Araldite epoxy resins are used 
@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


* . 

Ar: ] Idite e nx MAYAIAY @ for producing glass fibre laminates 
YY @ for producing patterns, models, jigs and tools 
Araldite ts a registered trade name 


@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


May we send you further details ? @ for bonding metals, ceramics etc. 


GIBA (A.R.L.) LIMITED Duxford, Cambridge - Telephone: 2121 Apes 
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SPECIFY ‘“‘REAVELL”’ 


FOR EFFICIENCY 4N° RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
AND OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: “ REAVELL ”’ Ipswich Telephone : Ipswich 56124 (3 lines). 
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HIGH EFFICIENCY 


BACK BLADED FANS 





























DYNAMICALLY 
BALANCED 


SUPERB IN DESIGN 
& CONSTRUCTION | 






a Yip 
y Uy Yy wy, 


HIGHER PERIPHERAL el | . Yj Y7yy 
FOR DUST EXTRACTION | 
AIR CONVEYING... 


KNOWN & PROVED THE WORLD OVER | 


Callow manufacture this high efficiency equipment to your own special requirements | 
making it possible for you to achieve maximum efficiency from your plant. This high 
efficiency obtained over a wide range of volume will amply repay by effecting savings 


| 
| 





CRANES 










| 
in fuel and power. DIESEL 
The Liverpoo! Callow Dustless Air DIESEL-ELECTRIC 
Conveying System incorporating this type ELECTRIC 
of fan is well known throughout the trade q_STBp ~ 
F.E.CALLOW /.| teats 


FOR FURTHER INFORMATION ABOUT THIS 
PARTICULAR EQUIPMENT, OR ON ANY MILLING 
PROBLEM, WRITE TO... 


(ENCIMEERS LIMITED 
BAC. OO HIMEDY TROC mC STATE 
ad tnCranod 








| 





| \¢ e 
Telegraphic Address . <7CE St¥ = Telephone Nos : 


| “ Lifting, Leicester’ 
Enter No. 732 on reply card | Enter No. 733 on reply card 
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THESE THINGS DON’T HAPPEN 





THE ROPES 


These photographs show some typical instances of damage to ropes 
and associated equipment caused by mishandling, wrong fitting or 
neglect. In each case serious damage was caused to the Wire Rope 
and considerable expense was involved in replacement and loss of 


Cise Your, Hopo8 a Chance” 


by reading the Martin Black series of leaflets which contain much 
useful and interesting information. We will be pleased to send 











output. 


your copy copies on request. 





ROPES 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. Telephone : COATBRIDGE 567 (Priv. Exch.) 


Telephone : BISHOPSGATE 6667 8 9 


“NUMBER TWENTYFIVE,”” CURTAIN ROAD, LONDON, E.C.2. 
Telephone : CENTRAL 0924 (2 lines) 


31 N. JOHN STREET, LIVERPOOL, 2. 
640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. Telephone: NOTTINGHAM 64397 and 66055 6 


13 SANDHILL, QUAYSIDE, NEWCASTLE-ON.-TYNE. Telephone : NEWCASTLE 2-1282 
THE EXCHANGE, MOUNT STUART SQUARE, CARDIFF. Telephone : CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL 3 AND 285 BERING AVENUE, TORONTO 18. 
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i> Write for catalogue to: 


ESR & CO. LIMITED 


RS PENDLE (NS 


TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LONDG 
TELEX 66-255 
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STEAM TURBINES 
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“That new Foundry 





deserves a 
John Smith Crane !” 







lal 
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mp 





Special Service to Architects 
and Planning Surveyors 


ae 





Architects and Planning Engineers who are 
contemplating the incorporation of overhead cranes in 
new buildings or extensions are invited to write for our 
Table of Clearances, Weights, Wheel Loads, etc., for 
Standard E.0.T. Cranes. Advice on all lifting problems 


gladly supplied by our technical staff without obligation. 


John Smith Cranes give the slow speed control and fine 
setting vital in all foundry work. This feature can be 
included equally well on both A.C. and D.C. operated cranes 


CRANES. 


JOHN SMITH (KEIGHLEY) LTD. P.O. BOX 21 THE CRANE WORKS KEIGHLEY YORKS 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 





London Office: Buckingham House, 19/21 Palace St, Westminster, London SW1. Southern Counties Office: Brettenham House, Lancaster Place, London WC2 
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SO MANY INDUSTRIES PREFER 


HELICOID FLIGHT 


for all free flowing materials! 


Smooth, jointless surfaces, easy and constant 
passage of materials ; economical and trouble-free 
in operation — Helicoid Screw Conveyors have all 
these advantages ! Helicoid Flights are cold rolled 
from continuous strip, giving accuracy of pitch, 
without obstruction to the easy flow of granular, 
powdered or viscous materials. Designed in a 
wide variety of diameters and pitches according 
to the required capacity and nature of material 


conveyed, mounted on tubular or solid shafts, 


MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
3-13 MAY 


nical advice is freely given. See our exhibit 


at STAND No. HH13 





CONTINUOUS Augers can be produced 


specially to handle your materials. 


Helicoid Flights are supplied to makers of agricul- 
tural and industrial conveyors, elevators, mixers 
and borers. Superbly engineered from mild steel, 
Brass, Aluminium, stainless steel and in natural, 
painted, hard chrome, zinc sprayed or hot-dip 


galvanised finishes. 

Ashes 

Bakelite, Barley 
Bones (crushed and ground) 
Brewers Grain 
Carbon Black, Cement 
Chalk, Coal, Coke 
Corn, Cotton Seed 
Chemicals (various) 
Ebonite, Epsom Salts 
Fertilizers 

Fullers Earth 
Foodstuffs 

Gelatine, Gypsum 
Graphite 

Iron Oxide 

Lime, Limestone 
Malt, Maize 

Ores, Oats 

Paper Pulp, Pumice 
Quartz 

Rice 

Rubber, ground 

Salt, Sand 

Sawdust, Sugar 
Soapflakes, Starch 
Talcum Powder 
Tobacco Scraps 
Vermiculite 

Viscous Materials 
Wood, Wood Shavings 
Zine Oxide 


These are some 
of the materials 
CONTINUOUSLY 
handled 


Tech- 


HELICOID FLIGHT CONVEYORS LTD 


. Tel: Chester 23434 (4 lines) 
SALTNEY - CHESTER Grams: RUSTPROOF CHESTER 





Enter No. 781 on reply card 





THE ENGINEER April I, 1960 





LOVERIDGE LTD 


[51-153 BUTE STREET, DOCKS, CARDIFF 


Iw 






a LOCKS 


TTT. 
but the 
STEEL- SHAW wanes? . 


Telephone: Cardiff 23641 (5 lines) 





Here’s a really flexible coupling. 

Its individual springs mean that C 0 U PL | N G 

it will accommodate alignment 

errors; absorb shock and stress; damp 

out vibrations vet allow free end-float H | 

under loads; have a resistance to shear C a n ta ke it ‘ 

of approximately fifteen times the working load. Yet when you come to look at sizes 


against torque, you'll find that this outstanding unit will be smaller in diameter than 
any other coupling you can buy. Write for full details today. 











STEELE & COWLISHAW LTD. 


NEARLY HALF A CENTURY’S 
EXPERIENCE IN MIXING 


COOPER STREET HANLEY ‘ STOKE-ON-TRENT 
Telephone: STOKE 23333 (5 lines) TELE X 3630 
A MEMBER OF THE BAKER PERKINS GROUP | 
Enter No. 791 on reply card 











tnter No. 793 on reply card 











INGREASED 4907 


... heating cost only 
16/8 per shift! 


At Mills Bros. (Tools) Ltd. Coventry, one Peart Rotary 


aa | 
1s 
/ 


Type Induction Heater has boosted the output of heated 
bar ends from 250 to 1,420 per shift—without any 
increase in labour! The heated bar is scale free and 1s 
automatically ejected at the correct temperature. Die 
life is thus increased and the possibility of operator- 


error completely eliminated. If job-cost is a problem in 





your forging, upsetting, brazing, hardening or annealing 
INDUCTION HEATING departments, the chances are that Peart Induction 
Heaters can provide a profitable solution. Our 
applications engineers will be pleased to arrange 


demonstrations in our applications laboratory. 
E. PEART & CO. (ELECTRONICS) LTD., ONWARD WORKS, HYDE, CHESHIRE. Telephone : Hyde 3545 
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It’s a 16 ft. diameter liquid argon 
storage sphere in light alloy —and 
inside it there’s a 14 ft. diameter 
sphere suspended by stainless steel 
chains.* The interspace is evacuated 
of air and filled with an insulant. 
Not the sort of thing just anyone 
could fabricate, you'll agree — but 
the sort of thing that Marston does 
almost every day. If vou're con- 
templating engineering, chemical. 
petroleum or nuclear power plant 
that calls forcomponentsto unusual 
pecifications, consult us at the 
design stage: our experts can con 
tribute much to the smooth, speedy 
and economical execution of your 
plans. 


lade f 1.0.1... B gham I 
Process plant 
Bursting discs 

Pressure vessels 
Special-purpose machines 
Pipework 
Heat-exchangers 


titanium and othe 


MARSTON EXCELSIOR LIMITED 


I, ty 


Fordhouses - Wolverhampton 
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More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer factories, 


BRITAIN'S BIGGEST 
cEM se 
FACTURERS * 
MAN PECIFY JOY 


ROLLER 
berry OR IDLERS 


foundries, mines, gravel pits and quarries . . . All over Europe, Joy Limberollers are taking 
the limelight as the nearest technically perfect idler yet devised. Only 2 self-lubricating bearings; 
flexible steel cable suspension; perfect catenary belt support; non-wearing, non-inflammable 


@ Neoprene roller, non-spilling, ‘cushioned ° ride. 
€eeee eee ==--=-= 


hy These and many other advantages pinpoint British-made Joy Limberoller idlers as the biggest 
advance in materials handling in years. 


PE’S BIGGEST 
So SWORKS SPECIFY 


” VEYOR IDLERS 


AND YOUR APPLICATION .... ? 


Soft Ores? Chemicals? Gravel? Salt? Quenching Coke? 


Flour? Semi-liquids? Cement? Very few materials can 


JOY? SULLIVAN LTD 


CAPPIELOW - GREENOCK - SCOTLAND 
EXPORT SALES: 7 HARLEY STREET, LONDON, w.}t. 
Your local Limberoller distributor :— 


SCOTTISH—Potter & NORTH WESTERN — 
Cowan & Co. Ltd., 54 = ariantic Rubber Co sO! 

2 . UTH W. = 
French Street, Glasgow, iad. Atlantic Street, M Noms 
S.E.2. Bridgeton 7131 Broadheath, Chesterfield eee 


defeat a Limberoller conveyor. See how Limberollers 
would cut your materials handling by writing for 


informative 8-page booklet . . . 


AND MORE ARE JUST ABOUT TO. . 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your elbow 
Please ask for a copy. 


NORTHERN—H iI! Porter 
(Newcastle) Led., G Pit 
Yard, Wallsend-on- 
Tyne. Wallsend 64002 
NORTH EASTERN— 
Glover & Wood Ltd., 
V ctoria Works, Victoria 
Road, Leeds, |! 

Leeds 3607! 


Altrincham, Cheshire 
Altrincham 3727 


MIDLAND— 

Central Manufacturing & 
Trading Co. (Dudley) 
Ltd. Halesowen Road, 
Old Hill, Staffs. 
Cradley Heath 69434 


Westbourne Place, 
Bristol, 8. Bristol 39405 


SOUTH EASTERN— 
Southern Industrial 
Rubber Led., | High 
Street, South Norwood, 
London. $ E.25. 

LI Vingstone $568 


Enter No. 802 on reply card 
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Floorway 
Walkway 
Stairway 







Specially designed for 
civil and industrial 
engineering. 
STEELWAY are 
specialists in open-type 
Steel Flooring, Fire 
Escapes, Gangways, 
Handrails, Stair 
Treads, etc., etc. 























A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘‘ snap ’’ ensuring a perfect ‘ 

seal in a matter of seconds. By 


Kubber gasket in position and 
joint ready to pull over. 





For permanent or semi-permanent pipelines 
‘Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE 


Flexible Joints for Pipelines 


leakproof cafe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 











pe RTE Bo By 
The completed jot. 























IF 





consult 






CTEELWAY 


for complete installations in Steel or Aluminium Alloy. 


QUEENSGATE WORKS, WOLVERHAMPTON 


TEL: 21633 (2 lines) 
London Office: 25 Hanover Square, W.1. 
Glasgow Office’ 74 York Street, C.2. 










Tel: Mayfair 8783 & 8788 
Tel: Central 3467 








BANK 


Clayton, 


.G 
Enter No. 812 on reply card 






What this is for ? 
Who uses such a moulding ? 


Frankly we were puzzied at first, but 
this intriguing moulding is now in pro- 


duction 

This is just one of the immense 
range of mouldings and extrusions 
that we make for a wide range of 


industries. 


IT’S RUBBER — YOU CAN BANK ON 


BRIDGE 


BANK BRIDGE RUBBER CO. LTD., 


Manchester 11. EAST 2041/2. 








Enter No. 811 on reply card 
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DIRECT FROM | Cast 
MANUFACTURER | 
with 


COMPARE THESE 
| PRICES | 
ALL-STEEL aml Precision 
STORAGE 
EQUIPMENT 


* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


| i Bp | , * Engine blocks and cylinder heads 
ie in high duty iron. 
ss * Castings of the highest quality in the 


d antities at the right time. 
eainatne ' Rootes Five Speed Gearbox 


%* The greatest technical experience Casings. Gravity Die Castings 


augmented by quality control in Magnesium Alloy 

f production Weights 18 Ib. and 25 Ib 
oti , By courtesy of 
Commer Cars Limited. 


UNI-BINS 


SIZE 72° High, 36" Wide. 
12 Compartments 18” x 12’ 
S09", 12.5 30"; 20", 3, 36" 
Deep, Front to Back. 
Size of Compartment 2’ 
LESS, in Deep’ Bronze 
Green. 


FOR ONLY COMPLETE | 


EA/6/I (6 sonics toamasem i 


e 


* 288 (3 x 3) Compartments. 
Finished in Deep Bronze PHONE NUNEATON 4221 Gey 
Green. 00G0 vease muss 


Depth, Front to Back of . . 
Unit, 6’, other depths Enter No. 822 on reply card 


available. 


Also available in Grey, \ \ \\\ 
Red, White. Other “Ss 
sizes and colour prices \ 
on application. 





Write for illustrated cata- 
logue showing 36,000 vari- 
ations in Steel Storage 
Equipment. Carriage 
charge 17/6d. per Unit up to 
120 miles. Quantity 
reductions. 


We H e p | X0 be Why waste time brushing smoke tubes, and rodding clinker and 

birds nesting, when a few minutes with a Percussion Lance will 

ENGINEERS shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 





E WING... 
BROSELEY HALL, See this new cleaning tool in action 


BROSELEY, at your own works— write to 

SHROPSHIRE. AIRNESCO PRODUCTS LIMITED 

Phone: Iron-Bridge 2332 KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 





Enter No. 821 on reply card Enter No. 823 on reply card 
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THE 


Taylor 


“1, 




















meheren¢ 


i} 


ELECTRIC HOISTS 


OVERHEAD TRAVELLING 
CRANES 


ELECTRIC WINCHES 
CAPSTANS 
TRANSPORTER HOISTS 
SKIP HOISTS 

CUPOLA CHARGERS 
RUNWAY STRUCTURES 








o-Hed | 


for handling 
the loads 
in your 








industry 


Photograph reproduced by kind permission of Standard Telephones 
& Cables Ltd., Newport, Monmouthshire 


1 

t 
\ 
3 


Illustrated here is a typical Taylor Lo-Hed Hoist installation for hand- 


ling cable drums in the despatch department. 


For your industry, factory or process, there is a wide range of Lo-Hed 


equipment available. 


Send us your enquiries, your problems or specifications of equipment 


required. 


TAYLOR STOKER COMPANY, LIMITED, 
MATERIALS HANDLING DIVISION 
189/191, Drummond Street, Euston, London, N.W.1 


Phones : EUSton 4102, 4103 and 4143 
Enter No. 831 on reply card 
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the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 


demands that they use only today’s most advanced and 


successful techniques. , 
The Heli-Coil method of screw thread engineering can 


improve products in almost an infinity of ways ... and 


at the same time make dramatic cuts in time and labour 


costs. It is ideal for automation, the operation is 


simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 


Insert allows pre-stressing. Weight and space are saved 


and the serviceability and appearance of the product 


enhanced. 
The importance of Heli-Coil Inserts to the modern designer 
Why not have all the information in 


is an irrefutable fact. 
Ask for Sales 


front of you — data is freely available. 


Leaflet APL48/ES. 
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Your newest design . . .1s it quite up to date ? 


reli L +s @ registered trade mork 


Write for more data on HELI - COIL inserts co ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 


Telephone: Beverley 62212 ($s lines) 
Enter No. 841 on reply card 
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PRIESTMAN’ hh 


CROSS- re od 4h 








See the Priestman Exhibits at the 


MECHANICAL HANDLING EXHIBITION 
EARL’S COURT - MAY 3rd-13th 


STAND G.11 (%<".2) 


In designing the prototype 
(illustrated) of their new standard 
Deck Crane, Clarke Chapman 
chose the Priestman Cross-Roll 
Bearing Slewing Ring for its ease 
and economy of fitment, 

freedom from maintenance and 


long, efficient life. 


Evolved, perfected and manufactured in Great Britain in collaboration with British Timken, 
the Priestman Cross-Roll Bearing is supplied as a complete, pre-loaded, pre-lubricated, sealed 
unit. Quickly and easily fitted; the Cross-Roll Bearing offers no obstruction for controls, 
eliminates tlt, and does not need adjustment between major overhaul periods. Priestman 
Cross-Roll Bearing is the Precision Slewing Ring. 





PRIESTMAN 





PRIESTMAN BROTHERS LTD - HULL - ENGLAND - Tel 75111 


Enter No. 851 on reply card 
L 





April 1, 1960 THI 


Les - , 
ees Lh ideale al 47 ae ' 


PRECISION 


b | ALVES | o rroves 


EFFICIENCY AND DEPENDABILITY | 
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This is an Automatic Plate or Disc 


Valve for an Air or Refrigerator 


Cato 
5 ews 


Compressor—one example from the 


WEE: 224 


extensive range designed and pro- 


duced by an organisation which has 


7a 
~ ee 
oP He GRA 


for seventy-five years specialised in 


valves and their application. 


sas 


ates 


lf valves are your problem—we 


ee 


suggest you get in touch with us. 


COMPANY LIMITED 


abe eS 


“e SEMEN ARR AE EL LAER IRN 


oe 
ot 


117/125 BRIDGE STREET - BIRKENHEAD - CHESHIRE PHONE: BIRKENHEAD 8961/2 ‘¢ 


TDR SAMOE Sar ROT, Pe RoR ae 3 
Ban eS PUNE tid NAIM VOM vas S| 
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INCORPORATING. ...... . 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details ? 
Send for the Clyde 


= CDE 


CLYDE CRANE & BOOTH LTD. 


Incorporating: 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tal. Pudsey 3168 (6 lines) Telex 55159 








Tel. Holytown 412 (6 lines) Grams Telex 77443 


Grams: ‘Cranes Rodley Telex’ 


Enter No. 871 on reply card 








ELTRON FOR ELEMENTS | 





INFRA-RED, AIR, OIL OR WATER 





QUICK DELIVERIES 
ELTRON (LONDON) LTD., 
STRATHMORE RD., CROYDON 

Telephone: Thornton Heath 186! 
Enter No. 872 on reply card 








- $PRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 
t ee) 


JOHN TONKS «.. 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 
cunewin 20679 TONKS SHUPPIELELS 
Enter No. 873 on reply card 
















APPROVED 






PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 






REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 


IN IRON & STEEL 
UP TO 1; CWTS. 





“AWKWARD” 
MACHINING & 
GRINDING 









WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 


Enter No. 874 on reply card 
























get in touch with 





COOKLEY, 


STEEL STAMPINGS LTD 


near 
Telegrams : Stampings, Cookley. 


in the field of 
mechanised 
endeavour — we 
play a worthy part 


Wherever an unusual degree of 
strength in steel pressings is called for, 
there you will find the products of 
Steel Stampings—particularly 

steel disc wheels—taking the strain 
without distress . . . proof of the 
quality and dependability that only 
sterling performance can provide 


Specialists in Steel Pressings, 
Steel Disc Wheels and 
Welded Ring Blanks. 





For expert advice and technical assistance tr a 
on any aspect of Steel Pressings S 


KIDDERMINSTER 
Telephone : Wolverley 266 





Enter No. 875 on reply card 
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from 
Forged Steel 
Die Blocks 


ALLOY STEELMAKERS ° FORGEMASTERS ° STEEL FOUNDERS HEAVY ENGINEERS 
THOS Prat #H & JOuHN BROWN 1€ 5 2 HE FE LE LL DB ENGLAND 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 


PATENTS - 


Lineage Rate. 4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of -page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. 


MISCELLANEOUS - 
Minimum 18/-. 


AGENCIES - 


DIRECTORS - 


PARTNERSHIPS 
Inch Rate. 54/- per single column inch and pro rata. 


12 lines to 1 inch. 
Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 
Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of -page (12 column inches) and upwards, e.g., }-page £25 !0s. 4-page £48. 


Run-On and Semi-Displayed Styles. 


Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 


Full page £90. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


Use of Box Number. 


2/- which includes forwarding of replies. 
if proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to :—Classified Advertisement Dept., “‘ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


CARMARTHENSHIRE EDUCATION 
COMMITTEE 


PIBWRLWYD RURAL TECHNICAL 
COLLEGE, CARMARTHEN 


Art at us are invited for the following posts at 
the above-named ( ollege 

() HEAD Of ENGINEERING DEPART 

ME NT.—Candidates should possess a Univer- 

Degree in Mechanica) Engineering and have 

ad considerable teaching experience Qualifi 

ns in Automobile or Agricultural Engineer 

ng would be an added advantage 

Salary Grade | Head of Department, Burnham 

Further Education Report, 1959, 1c. £1420 to 

ilow 

ii) ASSISTANT, Grade A, to teach ELECTRI 

CAL INSTALLATIONS WORK and assist 

with e¢ teaching of English to first-year 

lates should p City 

d C. Certificates in Electrical 

rh together with Teaching 

A k siedge of Radio would be an 


sons 


msess the 


B immham 
Grade A 
1960 by £40 to 

teaching and 


rdance with the 
Rey 1959, for 
y £27 10s. to 
wances for 
expenence 
be obtained from the 
» stamped, addressed 
be returned not later 
bye 
lORWERTH HOWELLS, 


Director of Education 


£9356 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


TWICKENHAM TECHNICAL COLLEGE 


PGERTON ROAD, TWICKENHAM 
MIDDLESES 


DEPARTMENT OF ENGINEERING 
SENIOR LECTURER 


SENIOR LEC 

ADMINISTRA 
nal Diploma and 
n Mechar 


sa Septemhe yo) 
teach INDUSTRIAL 
for Higher N 


Certifica Courses 


a 
te 
ne 


Higher National 
an offer 
industrial 
A degree 


had good 

g experience 
sentid 

SKS to £1801 per annum 

teeula may be 

whom com 


ater than 


£932 


¢ Education ( 


COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 
LECTURER 


red ™“ c mM 
RER 

IN CIVIL ENGINEERING subjects, preferably 
Theor f Suruc {1 or Hydraulics to Degree 
Applicants must hold a 
orporate Member 
Engineers an 
or research 


res an 
na veils 
Engineering. ( 
nstit r f Civ 
rofess 


rotess 

1 Degree 

f the 

niage Teaching and 5 
eme desirable 

sle. £1370 by £35 (4) b 

ay Dea 

andard 

ulars and application 

Completed forms t 


i40 1 
1 experience 


» £1550 
wee for approves 
forms from 
be returned 
ollege. Rich- 


PUBLIC APPOINTMENTS 


NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 


RUTHERFORD COLLEGE OF 
TECHNOLOGY 


FOR DEVELOPMENT INTO A 


(SELECTED 
ADVANCED TECHNOLOGY) 


COLLEGE OF 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


The Governors invite applications for the under- 


mentioned posts which arise due to the expansion of 


the College and to increase the opportunities for 
research and similar undertakings In all cases 
duties will commence on Ist September, 1960 

The College is concerned almost exclusively with 
advanced leading to external degrees, 
professional membership, H.N.C., H.N.D., Dip 
Tech., and Post-Graduate courses 
DEPARTMENT OF MECHANICAL ENGINEER- 


courses 


ING 
(i) PRINCIPAL LECTURER: Candidates 
should have high academic qualifications, 
together with several years’ advanced teaching 
expenence, a good industrial background and, 
preferably, some research experience 
(ou) SENIOR LECTURER (5 Posts) : Candidates 
hould be, at least, Honours Graduates with 
good teaching and industrial experience An 
nterest in research would be helpful, together 
with the ability and experience to play an 
active part in the development of courses 
ncerned with Heat Transfer, Aerodynamics, 
Fluid Mechanics, Engineering Design, Vibra- 
tions, Combustion’ Engineering, Reactor 
Engineering 
Gu) LECTURER (6 Posts) Candidates should 
be Graduates with good industrial and, 
preferably. some teaching experience. They 
should be prepared to teach some of the 
following subjects to, at least, H.N.C. level : 
Heat Engines, Theory of Machines, Fluid 
Mechanics, Production Processes, Strength of 
Materials 
Salary will be 
Technical Report 
Principal Lecturer £1750 by £50 to £1900. 
Senior Lecturer : £1550 by £50 to £1750. 
Lecturer : £1370 by £35 (final £40) to £1550. 
Further particulars and form of application (return 
able by 16th April) may be obtained from the 
Principa Rutherford College of Technology. 
Northumberland Road, Newcastle upon Tyne, 1 
£9362 


in accordance with the Burnham 





UNIVERSITY COLLEGE, LONDON 


DEPARTMENT OF CIVIL AND 
MUNICIPAL ENGINEERING 


TWO LECTURERS 


niversity College, London (Gower Street, 
1.) requres TWO LECTURERS in Department 
Municipal Engineering with special 
subjects in general field of Structures 
gth of Materials including Soil Mechanics. 
Duties to commence | October, 1960. Applicants 
must have University degree. Preference will be 
given to those having experience of research and 
postgraduate supervision. Experience in engineer- 
g work outside a university is desirable. Salary 
within range £900 to £1650, plus £60 London allow- 
superannuation and family allowance 
according to qualifications and experi- 
ence. Further particulars may be obtained from 
the Secretary, to whom applications should be 
30 April, 1960 £9346 
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SURREY EDUCATION COMMITTEE 


WIMBLEDON TECHNICAL COLLEGE, 
GLADSTONE ROAD, S.W.19. 


LECTURER 


1960, to teach 
subjects to 


LECTURER required September 
MECHANICAI ENGINEERING 
Higher Nationa! Certificate level with particular 
reference to Production Engineering Preference 

to graduates with suitable teaching and 
rience 
Salary Burnham Technical Scale plus London 
all 

Application form and further particulars obtain- 

able from the Principal, to be returned within two 


weeks of date of advertisement. E9387 


PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


TWICKENHAM TECHNICAL COLLEGE 


FGERTON ROAD, TWICKENHAM 
MIDDLESEX 


DEPARTMENT OF ENGINEERING 


LECTURER 


Required Ist September, LECTURER to teach 
MATHEMATICS and PHYSICS for Ordinary and 
Higher Nationa! Certificate courses in Engineering 

Candidates should have had good industrial 
and, preferably, some teaching experience. A degree 
or equivalent qualification is desirable 

Salary within the range £1408 to 
annum 

Application form and further particulars may be 
obtained (s.a.e.) from the Principal, to whom com 
pleted forms should be returned not later than 
Ist May, 1960 


£1601 per 


Cc. E. GURR, M.Sc., Ph.D 
Secretary to the Education Committee 


£9327 





KJELLER RESEARCH 
ESTABLISHMENT 


NORWAY 
RADIO-CHEMISTS 


Applications are invited for appointments as 
RADIO-CHEMISTS in our Chemistry Department 

Candidates with an Honours Degree in Chemistry, 
and a few years of experience from industry or 
research establishment, will be preferred 

Institutt for Atomenergi was founded in 1948, 
and is Norway's main research establishment in the 
field of atomic energy Under its auspices the 
Kjeller Research Establishment and the Halden 
Reactor Project are carrying on research work with 
its reactors “Jeep” and H.B.W.R.” Two new 
research reactors are under construction at Kyeller, 
“Jeep IL” and ** Nora.” 

Commencing salary according to age and experi 
ence, and subject to annual re-evaluation. Housing 
facilities will be provided in Oslo or in the neigh 
bourhood of Kjeller. 

Applications, together with copies of testimonials 
and references should be addressed to the Admini 
Strative Secretary, 

INSTITUTT FOR ATOMENERGI 
Kjeller Research Establishment, 
P.O. Box 175 

Lillestr@m, Norway. E2988 





EAST SURREY WATER COMPANY 


ENGINEERING ASSISTANT 


The Company requires the services of a young 
ENGINEERING ASSISTANT initially to help 
with the design and construction of a new source of 
supply estimated to cost £500,000. The position ts 
permanent, with pension rights, and a starting salary 
of £1000 per annum is offered 

Candidates should be Corporate 
The Institution of Civil Engineers, or on 
becoming members 

Applications, giving 
qualifications and experience 
the undersigned by the 29th April 

G. M 

London Road Chief 

Redhi!l, Surrey 


Members of 
the wav to 
details of age. education, 
should be 
1960 
SWALES 
Engineer 
E9390 


received by 





CENTRAL ELECTRICITY 
GENERATING BOARD 


SITE SAFETY OFFICER 


A SITE SAFETY OFFICER is required for the 
Rugeley (Staffs) Power Station Site of the Central 
Electricity Generating Board A thorough know- 
ledge of the Factory Acts and Building Regulations 
is essential and experience of actual site construction 
is desirable. Salary in the neighbourhood of £1000 
per annum, commensurate with experience 

Applications in writing should be sent to 

The Resident Engineer, 
Mott, Hay and Anderson 
Rugeley Power Station 

Rugeley, 


Staffs 
not later than 4th April, 1960 


PUBLIC APPOINTMENTS 


BARNSLEY CORPORATION 
WATER DEPARTMENT 


APPOINTMENT OF 
ENGINEERING STAFF 


There is a vacancy in the establishment {: 

(1) ASSISTANT ENGINEER, Grade A.P.T. LV. 

Additionally, the following temporary appoint 
ments are to be made in connection with new works 

(2) ASSISTANT ENGINEER, Grade A.P.T. IV 

(3) ASSISTANT ENGINEER, Special Classes 

(4) ENGINEERING ASSISTANT Pt. 3 
Special Classes 

For Posts (1), (2) and (3) applicants should be 
Chartered Civil Engineers and desirably Corporate 
Members of the Institution of Water Engineers or 
have experience in Water Engineering 

For Post (4) applicants should be Engineering 
Graduates or be otherwise qualified to be placed on 
Grade A.P.T. I within the terms of the Scheme of 
Conditions of Service for Local Government Admini 
strative, Professional and Technical Services 

The persons appointed will be required to 
yn the design and execution of new works of supply 
entailing an estimated capital expenditure of some 
£750,000 within the next five years, and in 
reinforced and pre-stressed concrete 
pumping installations and pipe lines 

The appointments will be subject to (a) the Scheme 
of Conditions of Service for A.P.T.C. Staff : (b) any 
other General Conditions of Employment in opera 
tion within the Corporation from time to time 
and (c) one month’s notice on either side 

An essential user’s car allowance is normally paid 
to the holder of Post (1). 

The appointments will also be subject to the Loca! 
Government Superannuation Acts, for which pur- 
pose the successful candidates will be required to 
pass a medical examination. 

Further details of the Undertaking and works 
Programme, and of the appointments may be 
obtained from W Gordor Lees, Waterworks 
Engineer and Manager, Waterworks Office, Town 
Hall, Barnsley 


work 


! 
ving 


GILEILLAN 


Town Clerk 


A. | 

Town Hall 
Barnsley 
March 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


HYDRAULICS RESEARCH STATION, 
WALLINGFORD, BERKS 


1950 £9391 





ASSISTANT EXPERIMENTAL 
EXPERIMENTAL OFFICERS 


Department of Scientific and Industrial Research, 
Hydraulics Research Station, Wallingford, Berks 
requires ASSISTANT EXPERIMENTAL/EXPERI 
MENTAL OFFICERS for work on scale models of 
hydraulic projects in civil engineering field 

Qualifications : G.C.E. ** A” level in two science 
or science and maths. subject or equivalent. Over 22, 
pass Degree, H.N.C., or equivalent generally 
expected. Experience of engineering drawing and/or 
constructional work an advantage for some posts 
Age at least 26 for Experimental Officer 

Starting salary ranges : A.E.O., £382 10s. (age 18) 
to £670 (age 26 or over) to £830; E.O., £954 
£1166 

Forms from Ministry 
Scientific Register (K) 
S.W.1, quoting E137/OA 


of Labour, Technical and 
26, King Street. London 
E9365 





CORPORATION OF MANCHESTER 


CITY ARCHITECT'S OFFICE 


TEMPORARY TECHNICAL CLERK OF 
WORKS 


ited for the appointment of a 
TEMPORARY TECHNICAL CLERK OT; 
WORKS Salary £1065 per annum 

Candidates must have a thorough knowledge of 
mechanical and electrical installations in modern 
buildings and the person appointed will be required 
to supervise the erection, &c., of the external and 
nternal Electrical Installations, Lifts, Escalator 
Conveyor Belts, Pneumatic Tube Systems, Heating 
Ventilating and Air Conditioning Plant in the New 
Terminal Building now under construction at the 
Manchester Airport 

The approximate period of the appointment is 
eighteen months. 

Forms of application from the City Architect 
P.O. Box 488, Town Hall. Returnable by 
April 


Applications inv 








[HE ENGINEER 
PUBLIC APPOINTMENTS 


SOUTH EASTERN GAS BOARD 





ISLE OF GRAIN WORKS, KENT 


SHIFT ENGINEER AND 
SHIFT SUPERVISOR 


Applications are invited for the above appoint- 
ments at this Works which is newly constructed for 
the production of town gas from petroleum products, 
and is in course of expansion from its present 
capacity of 20,000,000 cubic feet per day to a capacity 
of 45,000,000 cubic feet per day, with provision for 
further extension 

The two main sections of plant comprise : 

(i) production and treatment of gas made in 

Segas plants 

(tu) manufacture of oxygen and the operation 
ot high-pressure gasification and treatment plant 

The Shift Engineer will be responsible to the 
Station Engineer for the general operation of the 
works during his shift and will be assisted in his 
duties by a Shift Supervisor 

Salaries within ranges : 
Shift Engineer : £1006 to £1235 per annum 
Shift Supervisor : £946 to £1071 per annum 

The Board will give assistance in connection with 
housing accommodation. Generous holidays and 
sick pay ; contributory pension scheme 

Applications in writing quoting reference V14/1207 
and giving full details, should reach the Personnel 
Manager, South Eastern Gas Board, Katharine 
Street, Croydon, within seven days Applicants 
should state clearly for which of the above vacancies 
they wish to be considered E9345 





BOARD OF GOVERNORS, 
HAMMERSMITH AND ST. MARK’S 
HOSPITALS, 

DU CANE ROAD, LONDON, W.!2 


APPOINTMENT OF CHIEF ENGINEER 


Applications are invited for the appointment of 
CHIEF ENGINEER of the Hammersmith and St 
Mark’s Hospitals, a postgraduate general teaching 
group of hospitals. Candidates must hold Corporate 
Membership of the Institution of Mechanical 
Engineers or an equivalent qualification in mechanical 
engineering. A recognised qualification in electrical 
engineering would be an advantage 

Salary scale : £1375 by £45 (5) to £1600 per annum, 
plus £50 London Allowance. A gratuity of up to 
10 per cent of salary will also be payable for hours 
worked in excess of normal 38-hour week. 

An additional payment will be made for super- 
visory duties for other authorities on the Hammer- 
mith Hospital site 

The successful candidate will be required to take 
up his duties on the Ist November, 1960. 

Full details of duties and conditions of service may 
be obtained from the Secretary of the Board 

E9383 


April 1, 1960 


PUBLIC APPOINTMENTS 





WAR OFFICE 
MOTTINGHAM, LONDON 
QUANTITY SURVEYOR'S ASSISTANT 


War Office requires QUANTITY SURVEYOR’S 
ASSISTANT at Mottingham, London, for squaring 
dimensions, checking dimensions and abstracts, 
assisting in checking contractors’ accounts, preparing 
estimates for minor services, abstracting and pre- 
paring bills of quantities, and technical details 
associated with a Quantity Surveyor’s office 

Qualifications: Recognised engineering apprentice 
ship and considerable experience in a uantity 
Surveyor’s office. Extensive experience in the use of 
War Department Schedule an advantage. O.N.( 
(Building), C. and G. Final Certificates in Quantities 
or equivalent 

Salary : £720 (age 26) to £900 per annum 

Application forms from Manager (P.E.1079), 
Ministry of Labour, Professional and Executive 
Register. Atlantic House, Farringdon Street, London 
E.C.4 E9378 





MINISTRY OF POWER 


INSPECTORS OF NUCLEAR 
INSTALLATIONS 


Up to 12 pensionable posts in London for men 
aged at least 30 on Ist April, 1960. Applicants 
should normally have an honours degree in engin- 
eering, physics, chemistry, metallurgy, or mathe- 
matics, or have achieved corporate membership of 
an appropriate professional body. At least S$ years’ 
experience, at a responsible level, of design, research, 
operation, or inspection of large-scale chemical or 
engineering plant essential. Salary scale £1325 to 
£1780. Starting pay may be above minimum 
Promotion prospects. Write Civil Service Com- 
mission, 17, North Audley Street, London, W.1! 
for application form quoting S/5120/60/9. Closing 
date 10th May, 1960 £9329 





MINISTRY OF TRANSPORT 
CIVIL ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 on January Ist, 1960 (extension for 
regular Forces service, Overseas Civil Service, 
established Civil Service, and temporary Govern 
ment service as Civil Engineer). Candidates must 
have achieved Corporate Membership of Institution 
of Civil Engineers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential; knowledge of 
Highways Authorities’ procedure desirable 

Starting salary (men London) from £830 to 
£1125, according to age. Scale maximum (London) 
£1300. Promotion prospects. 

Write, Civil Service Commission, 17. North 
Audley Street, London W.1, for application form 
quoting S/64/7 E9366 


TENDERS 





MINISTRY OF TRANSPORT 


LONDON-FISHGUARD TRUNK ROAD 
PORT TALBOT BY-PASS—CONTRACT 
NO. I 
BRITON FERRY TO SUNNYCROFT ROAD 
BAGLAN 


The Minister of Transport invites TENDERS 
tor the CONSTRUCTION of | | MILES OF DUAI 
CARRIAGEWAY, with cycle tracks, footpaths 
and service roads. The work includes demolition 
earthworks, drainage, retaining walls and the 
culvert diversion of the Baglan Brook 

Contract documents and drawings may be obtained 
from the Consulting Engineers, Sir Owen Williams 
and Partners, 101, Wigmore Street, London, W.! 
on payment of a deposit of £25 by cheque made 
payable to the Miaister of Transport The deposit 
will be returned if a bona fide Tender is submitted 
and not subsequently withdrawn. 

Contract documents and drawings may be inspected 
by appointment at the office of the Consulting 
Engineers before payment of the deposit 

Tenders should be sent in a plain, sealed, registered 
envelope markea ‘“* TENDER FOR PORT TALBOT 
BY-PASS, CONTRACT No. 1,"’ addressed to the 
Assistant Secretary, Highways Management and 
Services Division, Ministry of Transport, 21-37 
Hereford Road, London W.2, (to arrive not later 
than 4 p.m. on Tuesday, 17th Mav, 1960 

The Minister does not bind himself to accept the 
lowest or any Tender 

G. G. D. HILL 


An Assistant Secretary 


£9367 


BRISTOL AVON RIVER BOARD 





CONTRACT NO. 195 


The Bristol Avon River Board invite TENDERS 
for Civil Engineering Works at AVON WEIR 
Christian Malford, Nr. Chippenham, Wiltshire 


The works comprise the Construction of a Sluice 


way to accommodate a 30ft. span by &ft. deep 
Automatic Radial Gate together with Steel-Piled 
River Banks, Reinforced Concrete Access Bridge 


Channel Excavation and Ancillary Works 
Applications for copies of the Specification, Bill 
of Quantities and Contract Drawings should be 
made to the undersigned 
Tenders duly sealed and endorsed ** Contract No 
19S’ must be delivered to the Clerk of the Board at 
18, Bennett Street, Bath, not later than noon on 
Thursday, 21st April, 1960 
F. GREENHALGH, 
Engineer to the Board 


18, Bennett Street, 
£9324 


Bath. 


9] 
TENDERS 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY, 
CATHAYS PARK, CARDIFF 





SUPPLY OF EQUIPMENT FOR A HIGH. 
VOLTAGE LABORATORY 


Fixed Price TENDERS are invited for the 
SUPPLY of EQUIPMENT for a High-Voltage 
Laboratory The equipment is to include OOkV., 


SO c/s Testing Transformer 130kV Impulse 
Generator ; Control Units Measuring Sphere 
Gap : Resistance and Capacitance Potential 
Dividers 


Further details and form of Tender are available 
on application to the Principal, at the College 

Tenders will not be considered unless enclosed in 
the envelope provided, endorsed © Welsh College of 
Advanced Technology—Laboratory Equipment,” 
addressed to the undersigned at the City Hall, 
Cardiff, and sent by Registered Post, so as to be 
received not later than 23rd April, 1960 


The envelope must not bear the name of, or any 
mark indicating the identity of, the Tenderer 
The Governors do not bind themselves to accept 


the lowest or any Tender 
ROBERT FE. PRESSWOOD 

Clerk to the Governing Body 

City Hall, 

Cardiff 


TRENT RIVER BOARD 


b9380 


RIVER IDLE 
REGRADING FROM ORDSALL TO 
GAMSTON 
EATON BRIDGE UNDERPINNING 


TENDERS are invited for the UNDERPINNING 
of a MASONRY HIGHWAY BRIDGE over the 
River Idle in the village of Eaton approximately 14 
miles south of Retford in North Nottinghamshire. 

The work comprises the driving of a steel sheet 
piled cofferdam ; the construction of reinforced 

mcrete Channels through each of the three arches 
of the bridge and regrading of the river channel to 
approximately S5O0ft downstream from the bridge 

The Contract documents are obtainable from the 
Engineer, Trent River Board, 206, Derby Road, 
Nottingham, on payment of a deposit of £5 (cheques 
to be made payable to the Trent River Board) which 
will be refunded only on receipt of a bona fide 
Tender which is not subsequently withdrawn and 
the return of Contract documents. Applications for 
documents must be received not later than noon on 
the tith April, 1960 

IAN DRUMMOND, 


F9388 Clerk of the Board 





QUALIFICATIONS ARE AS FOLLOWS: 

University Degree or Diploma in Civil Engineering 
recognized by the British Institution of Civil Engineers 
as exempting from the Parts I and II of the Institution 
Examination, and at least two years’ subsequent practical 


Duties are these: 


their construction 


(c) Supervision of 
tarring 


(2) Duties may necessitate living away from towns for considerable periods. 
Candidates will not be expected to possess advanced specialized knowledge in any one subject 
and will be encouraged to develop breadth of experience, due weight being given to their wishes 


road maintenance and improvements, including 





Engineers. 


(1) (a) Reconnaissance, survey and construction of roads. 
(b) Investigations for bridges and culverts; design and supervision of 


in a country where responsibility comes at an early age. Works are carried out 
by contract, petty contract, and by direct labour. 


These attractive openings may be applied for in writing in the first instance to the Recruitment Secretary, Northern Region, Room E, 


NIGERIA 





HOUSE =. 


NORTHUMBERLAND 


” 
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Modern airport at Kano, Northern Nigeria! 

C) ! 

° . | 

In this colourful country where life can be good... ; 
| 

REWARDING POSTS WAIT TO 
| 

WELCOME EXECUTIVE ENGINEERS | 
| 

| 

Northern Nigeria’s attractions are not confined to its dramatic contrasts and 
kaleidoscopic colours. For today’s qualified engineers they extend to the excellent j 
conditions of an appointment in a country determined on progress in every | 
direction. There are several vacancies just now on executive level. 
! 

experience in Civi! Engineering; or. . . | 

Any other equivalent professional training or | 

qualification recognized by the Institution. | 

A desirable (though not essential) qualification is | 

corporate membership of the Institution of Civil i 


AVENUE =. 


Nigerian 
remarkably low, commencing at 44d. 
in the £ for the first £200 of income. 


Crotl Engineers like vou 
are already there 


HIGH SALARY, LOW TAX 

Initial salary is £1,440 p.a. gross and 
ascends in accordance with candidates’ 
experience. Salary is subject to Northern 


income tax rate which is 


G00D ALLOWANCES, GRATUITY 


There are generous allowances, and 
living quarters are provided at low cost 
A further consideration 
at end of term of service. 


Is a gratuity 


PASSAGE PAID—ON LEAVE, TOO 


First-class paid passages for accepted 
candidates and wives also apply to 
homecoming on leave at end of only 
18 months’ service. 

These facilities are renewed if a further 
term of service is arranged. 





LONDON - W.C€.2 


4K 


Classified Advts. continued on page 92 


TENDERS 


TRENT RIVER BOARD 
TUNNEL PITS PUMPING STATION 


TENDERS are invited for the CONSTRUCTION 
fa PUMPING STATION at Tunnel Pits, approx: 
’ Doncaster and 14 miles 

of the village of Wroot, Lincolnshire 
ract involves the laying of a 48in. diameter 
building of a concrete bridge 
sheet pile cofferdam ; construc 
ced concrete and brick station 

of floodbanks together 


) miles east of 


the 
Sice! 


mation 
ary WOTKS 
yntract documents are obtainable from the 
Engineer, Trent River Board, 206, Derby Road 
Nottingham, on payment of a deposit of £5 (cheques 
to be made payable to the Trent River Board) which 
will be refunded only on receipt of a bona fide Tender 
not subsequently withdrawn and the return 
miract do Applications for docu 
must be received not later than noon on the 
1960 


The ¢ 


whict 
of ¢ 
ment 
Hith Apri 


uments 


1AN DRUMMOND, 
Clerk of the Board 


E93R9 





EDUCATIONAL 











ADMIRALTY 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


SCHOOLS ENTRY 


competition for entry into the Royal Corps ot 
| Constructors will be held in July, 1960. 
be established as 
probationers in the Royal Corps of Naval Con 
stractors and will undergo a two-year course of 
training at the R.N. Engineering College, Manadon 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich 

3. Candidates must be aged between 17 years 
and 19 years 6 months, inclusive at Ist 
1960 


Accepted candidates will 


6 months 
September 

4. Candidates with the General Certificate of 
Education will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe 
matics, and Physics taken on the same occasion 
and at least Ordinary Level passes in English and a 
janguage other than English 

S Candidates with the Scottish Leaving Certifi 
ate will be required to have Higher grade passes in 
Science (to include Physics), Mathematics, at least 
additional mathematical subjects (one of which 
must be Dynamics), and at least lower grade passes 

English and a language other than English 
Passes to be gained at not more than two sittings of 
the Scottish Leaving Certificate examination 

6. Candidates with the Northern Ireland Grammar 
School Senior Certificate will be required to have 
asses at Advanced Level in Mathematics (General 
Course, Pure Mathematics, Applitd Mathematics) 
and Phvsics—taken on the same occasion ; and at 
least Ordinary Level passes in English and a language 
ther than English 

7. Applications will be considered from candidates 
sho sit these examinations in 1960 
of the R.C.N.C. covers all aspects of 
xction and repair to H.M. Ships 
dertake to serve wherever required at 
headquarters, Outports in the United 
Royal Dockyards at home and 


tw 


The work 


- t 


»ay of a probationer at age 18 
feduction of £75 is made when 
Engineering College, Manadon, 
lege, Greenwich. The successful 
expect an appointment as Assistant 
3 or 24 with a starting salary of 
not less thar 1 £940 respectively. Promotion 
to Constructor normally takes place at about age 30 
with a salary which may be expected to be not less 
than £1515, rising in nine years to not less than 
£2255. Promotion to higher ranks 1s by selection 
10. Full ars obtained from the 
Secretary of the Admiralt Civil Establishments 
Branch HI(88), Empire Hotel, Bath, quoting refer- 
ence number 601%, to whom final application must 
be submitted by 16th May, 1960 E8783 £ 


probationer Car 
Constructor at age 2 


£910 ar 


may be 


’ i 
particular 
particular 





COLLEGE OF AERONAUTICS 


DEPARTMENT OF AIRCRAFT ECONOMICS 
AND PRODUCTION 
A SHORT COURSE ON 
AUTOMATIC PRODUCTION AND 
CONTROL 
be held at the College from 
lith JULY, to FRIDAY, 22nd JULY 


1960 


MONDAY 


s intended to serve as an introduction 

Automatic Control as applied to 
Topics to be covered include basic 
control theory, components and actuators, and 
complete control systems ; a large part of the Course 
will be devoted to experimental work on components 
and machine tools 

Fees for the Course are £60 inclusive of full board 
residence 

Further details and forms of enrolment may be 
obtained on application to the Warden, The College 
of Aeronautics, Cranfield, Bletchley. Bucks. E9377 & 


The Course 
to the subject of 
machine tools 





A.M.1L.MECH.E., B.Sc., City and Guilds, &c 
Guarantee Posta! Courses for all Exams. and Tech- 
nica! Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free, 
on request.—B.1.F.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Fll4e 


EDUCATIONAL 
COLLEGE OF AERONAUTICS 


Applications are invited for the PERRING 
SCHOLARSHIP IN AERONAUTICS, valued at 
£500 per annum, tenable at The College of Aero 
nautics. The successful candidate will admitted 
to the two-year course in Aeronautical Engineering 
and Science at the College, leading to the award of 
the College Diploma (D.C. Ae.) 

Applicants should preferably be Honours Gradu 
ates or final year undergraduates in engineering 
mathematics or physics applications from non- 
graduates with comparable qualifications will also be 
considered. Candidates must be British subjects 
domiciled in the United Kingdom 

Forms of application and statement of conditions 
will be forwarded on written application to 

The Warden, 
The College of Aeronautics 
Cranfield 
Bletchley 
Bucks 

The closing date for 

Ik&th May, 1960 


the receipt of applications 1s 
E9103 § 


UNIVERSITY OF MANCHESTER 


POST-GRADUATE COURSE IN NUCLEAR 
ENGINEERING 





This COURSE, which is of one year’s duration, ts 
intended for Graduate Engineers, Physicists or 
Metallurgists who wish to specialise in the field of 
Nuclear Engineering. Students attend a course ot 
lectures on the fundamentals of the subject, supple 
mented by selected topics at a more advanced level 
and also undertake an experimental project The 
Diploma for Advanced Studies in Science 1s awarded 
to candidates who successfully complete the course 
Application has been made to the Department of 
Scientific and Industrial Research for acceptance ot 
the Post-graduate Course in Nuclear Engineering as 
suitable for the tenure of its Advanced Course 
Studentships 

All applications and enquiries should be addressed 
to Professor W. B. Hall, Nuclear Engineering 
Laboratories, The University, Manchester. | 

E9012 





COLLEGE OF AERONAUTICS 


ELECTRIC RESEARCH 
IN AERONAUTICS 


ENGLISH 
FELLOWSHIP 


Applications are invited for a RESEARCH 
FELLOWSHIP which has been established at the 
College by the English Electric Company Limited 
The Fellowship is intended to provide opportunity 
for post-graduate research into the problems ot 
vibration or stability and control of aircraft and ts 
tenable for one year beginning on or about Ist 
October, 1960. The value of the Fellowship is £750 

Applications, giving full particulars of education 
and experience and quoting the names of three 
referees, are required by Ist May, 1960, and should 
be addressed to : 

The Warden, 
The College of Aeronautics 
Cranfield, 
Bletchley, 


Bucks. E9102 F 











| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 





A WELL-KNOWN COMPANY 
engaged in manufacture of Mechanical Handling 
Equipment requires 

A live Plant and Works Manager, to super- 

vise the servicing of Contractors plant and 

assembly of new equipment at their Service 

Works in N.W. London 

Applicant should be experienced in con- 
trolling and engaging suitable labour 

Apply in writing, stating age, experience and 

salary required.—BOX No. F2781 The 

Engineer A 


ASSISTANT ENGINEER for work in connection 
with site investigations and soi! mechanics laboratory 
required immediately by Consulting Engineers, 
F. R. Bullen and Partners, Dacre House, Dean 
Farrar Street, London, S.W.1 F926 «4 


CIVIL ENGINEERS 


Applications are invited for the appointment 
of a Senior and Junior Engineer with previous 
experience in reinforced concrete design and 
construction 

These vacancies occur in design office for 
interesting and varied industrial work 

Apply quoting Ref.: ““SAR™ to Merz and 
McLellan, Carliol House, Newcastle upon Tyne 
1 FOVSS «4 


ASSISTANT TO TECHNICAL DIRECTOR 
required by progressive Engineering Company 
Higher Technical qualification essential, together 
with previous workshop and drawing-office experience. 
Applicants must have a sound general engineering 
background, preferably with structural and mechani- 
cal experience and fundamental electrical knowledge 
Candidates possessing administrative/sales experience 
would hold an advantage. Only those used to 
responsibility need apply. Superannuation scheme 

Applications in confidence, to give full details of 
past experience, qualifications, salary expected, to 
the Secretary, The Anderson-Grice Co., Ltd, 
Carnoustie, Scotland. E9385 a 


Apnil 1, 1960 


SITUATIONS VACANT 


CHIEF PRODUCTION ENGINEER 


MAVOR AND COULSON of GLASGOW 
require a Chief Production Engineer to take 
charge of established department responsible 
for Methods, Planning of Work, Jig and Tool 
Design and Rate-fixing. This is an important 
post requiring wide knowledge of modern 
engineering practice and offering considerable 
scope to successful applicant Initial salary 
commensurate with experience. Contributory 
Superannuation Scheme.—Details of qualifica- 
tions, experience and salary expected, to Works 
Director, Mavor and Coulson, [td., Bridgeton 
Glasgow, S.F 


F9265 A 


COMPANY MANUFACTURING 
SPECIAL PURPOSE MACHINES for 
Press Shops and Rolling Mills has vacancies 
in Design Office for : 
fa) LAYOUT DRAUGHTSMAN for 
investigation work 
(b) SENIOR DRAUGHTSMAN for 
facturing drawings 
SENIOR DESIGNER DRAUGHTS 
MAN, with wide experience in checking 
manufacturing drawings 
Pension and Life Assurance scheme 
Write for attention of 
CHIEF DESIGNER 
HUMPHRIS & SONS 
POOLE, DORSET 
g'sing full details of experience, qualifi 
and required 


manu 


S-day week 


Lia. 


catior 


age salary 





CONSULTING ENGINEERS 
DETAILERS ;: minimum three years 
Permanent pesition Pension scheme, luncheon 
vouchers.—Send details of experience and t 

required to F. R. Bullen and Partners, Dacre House 
Dean Farrar Street, Westminster, S.W.1 F9364 «a 


require R. 
experience 





DESIGNER-DRAUGHTSMAN. Applica- 
tions are invited from men under 40 years of age 
who were apprentice trained, hold H.N.C 
(Mechanical) or equivalent and have experience 
of problems involving industrial steam applica 
tions, piping and pumping systems H.N.¢ 
endorsement for Heat Engines, Applied Ther 
modynamics or Steam Engineering is desirable 
The appointment is permanent and pensionable 
S-day, 40-hour week ; 3 weeks’ annual holiday 
good working conditions. Assistance with hous 
ing given when necessary and pending removal 
a tax-free allowance of £4 per week is paid to 
married recruit. Company pays cost removal 

Please write to SP.A. Dept.. MICHELIN 
TYRE CO., LTD, STOKE-ON-TRENT 
Staffs, quoting Ref. B/S12/5 


DRAUGHTSMAN 


Applications are invited for the above post, which 
1s located in Birmingham. 


The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage 

Candidates should possess the Ordinary National 


Certificate in Mechanical Engineering as a minimum 
qualification 


hich is pensicn 
will be 


The salary for the appointment 
able and subject to medical examination, 


within the range of £733. £853 per annum 


Applications, stating age, qualifications and 
experience, together with the names of two referees 
should be addressed to the Industrial Relations 
Officer, West Midlands Gas Board, 6, Augustus 
Road, Edgbaston, Birmingham, 15 E180 a 


ENGINEER, with H.N.C. or equivalent, and 
preferably with basic electrical knowledge, to under- 
take interesting experimental work on Mechanical 
and Heat Transfer Tests in Research and Develop- 
ment Department.—Reply, stating age, qualifica- 
tions and salary required to Personnel Manager, 
The Superheater Co., Ltd., Ashburton Road, 
Trafford Park, Manchester, 17 E9216 a 


ENGINEERS. TECALEMIT, LIMITED, PLY- 
MOUTH, invite applications from Engineers, age 
20 to 30, minimum qualifications Graduate I. Mech.E 
to be trained as specialists in various Departments 
-Full details of training and experience to Personnel 
Manager E9266 a 


ENGINEER required by leading Engineering 
Insurance Company, for inspection of Cranes and 
Lifting Plant. Must have drawing office experience 
of design of Cranes, also National Certificate in 
Mechanical Engineering. Liverpool. Starting salary 
£800 p.a. Other benefits, Permanent.—Write 
BOX E199, L.P.E.. Romano House, 399-401, Strand 
London, W.C.2 E9347 a 


ENGINEERS (qualified) with full experience of 
construction of pipelines, pump stations and tank 
farms, required for Middle East by important 
international firm.—Write to BOX No. 3271, 
Charles Barker and Sons Limited, Gateway House, 
London, E.C E9315 a 


c/o 


THE ENGINEER 
SITUATIONS VACANT 


FULLY QUALIFIED ENGINEER to be directly 
responsible to the Partners, required by medium- 
sized firm of Consulting Engineers in Westminster 
Should have had varied civil and structural engineer- 
ing experience, including road, bridge and railway 
works. Age 35-45.—BOX No. E9199 The Engin- 
eer A 


GLASSHOUSE CROPS RESEARCH INSTI- 
TUTE MAINTENANCE ENGINEER 
nitially out a major reorganisation of the 
glasshouse heating system thereafter be in 
harge of general engineering maintenance. O.N.€ 
r equivalent desirable, but practical ability essential 
Appointment will be made in first instance within 
alary scale of Technical Works Class, Grade IV 
(approximately £S90-£727), point of entry depending 
nm experience and ability superannuation 
further particulars obtainable trom Secretary to the 
Worthing Road, Littlehampton, Sussex 
» whom applications, together with names of two 
reterees, should be addressed before 18th April 
E9382 A 


requires 
to carry 
and 


Institute 


LAPORTE CHEMICALS LIMITED, WAR- 
RINGTON, require a WORK STUDY OFFICER 
with experience of Work Study techniques and cost 
control The job will involve work on chemical 
processes and engineering maintenance. Age between 
30 and 45 years. Good salary will be paid com- 
mensurate with age and experience A pension 
scheme is in operation. In selected cases, assistance 
can be given towards removal expenses and house 
Applications, giving details of age, 
and experience and quoting ref 
LCW TE1/24, should be addressed to The Group 
Personnel Manager LAPORTE INDUSTRIES 
LIMITED, Hanover House, 14, Hanover Square 
ondon, W.1 89 A 


purchase 
qualifications 


MECHANICAL OR ELECTRICAL 
ENGINEER 


Are you a very well-qualified young profes- 
sional Engineer of outstanding ability and 
potential for development ? If you are and, in 
addition, are enthusiastic and prepared to work 
on maintenance and plant installation work 
with a view to progressing up the ladder as fast 
as your abilities permit, then we should like to 
offer you a job. Write to our Personnel Manager 
and tell him all about yourself and what you 
have done in the past. His address is Tubes 
Limited, Rocky Lane, Aston, Birmingham, 6 


E9311 A 


METHODS ENGINEER 


We are seeking an Engineer, aged 35-45 
experienced in plant layout and flow produc 
tion. This appointment offers many advantages 
non-contributory Pension scheme 
you can meet our requirements 
full details of your training and 


ncluding 
If you feel 
please send 
career to 
The Personnel Manager 
TUFNOL LTD 
Barr, Birmingham 


Perry 228 


£9363 A 


PROJECT ENGINEER 


A Project Engineer is needed for a team ot 
development engineers engaged on lifting and 
handling equipment design The applicant 
must have modern design experience in welded 
steel structures, together with some practical 
experience of welding problems 

A good salary is offered to the right man 
and the post is pensionable and permanent 
located near Manchester 


Apply : BOX No. E9381, * The Engineer 


PUMP AND COMPRESSOR ENGINEER 
required by Contracting Company to the Petroleum 
and Chemical Industries. Applicants should have a 
University Degree in Engineering, together with at 
least five years’ experience in the design and manu- 
facture of all types of pumps, together with recipro- 
cating and centrifugal compressors. Some experience 
with steam turbines and other drivers is also desir- 
able, but not essential. A generous salary will be 
offered to the right type of man with the necessary 
experience and qualifications.—-Please apply, stating 
briefly, age, qualifications and experience to BOX No 
3273. c/o Charles Barker & Sons Limited, Gateway 
House, London. E.¢ E9353 a 


SALES DEVELOPMENT ENGINEER.—Fx- 
Ppanding company embracing specialised aluminium 
castings, machinery, constructional work, develop- 
ment and subsequently product manufacture. Strong 
character, imagination and good technical instincts 
are main requirements, coupled with experience and 
capacity. H.Q. in London. Salary by arrangement 

BOX No. E2780, ** The Engineer.” A 


TECHNICAL SALES ENGINEERS required 
for estimating and contract work in London Office 
H.N.C. or equivalent desirable with commercial 
experience in electric motor and/or centrifugal 
pump plant sales.—Apply in writing to The Harland 
Engineering Company Ltd., 20, Park Street, London, 
W.1 E9343 « 


TRAINEE ASSISTANT wanted for Engineering 
Department of food manufacturing company 
Engineering Degree or Associate Membership of 
Institution of Mechanical Engineers or similar 
qualification essential. Candidates should have 
some practical experience and_ if possible, have held 
some position of responsibility. Age not over 30 
Vacancy should be of interest to technical men with 
ambition, wishing to widen their experience with a 
view to taking responsible posts in Engineering or 
Production Apply.—BOX No. E9374, “ The 
Engineer.” A 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACAN1 
WANTED, FIRST-CLASS SENIOR DESIGN TOOL DRAUGHTSMAN required, with exper 
DRAUGHTSMAN for firm of General Engineers ence in designing Jigs, Tools, Fixtures and Moulds BENNETT, SONS & SHEARS, LTD 
in Bristol. Good knowledge of general engineering. Salaries are in excess of A.E.S.D. rates. Good j 
RICHARD THOMAS AND BALDWINS with particular reference to pressure vessels and iro | — Ape . —— ro require 
stainless steel fabrication. This will be a well-paid Tools, Horley, Surrey (Horley 3678). 9386 «a 
LIMITED position for the top-class man.—BOX No. F164, UNILEVER LIMITED invite applications for the CHIEF CHEMICAL ENGINEER 
The Fngineer \ appointment of MECHANICAL ENGINEERING ; ' 
TECHNICAL STAFF DRAUGHTSMEN and DRAUGHTSMEN A vacancy will shortly occur at our Leeds 
DESIGNERS in their London Office. Qualifications Works coe an experienced and quelied 
FUEL ENGINEERS equivalent to Higher National Certificate preferred Chemical Engineer to take charge of the 
RICHARD THOMAS AND BALDWINS and some Workshop training is essential. Experi- Company's Food and Chemica! section, this 
Fuel Engineers are required to be based at the (SALES) LTD. ence required in layout drawings for processing equip- forming part of the Engineering Division 
Company Central Engineering Department. et SS Sie a gry _ ast iron ——— All applicants should have design exper 
Spencer Works, Llanwern, Newport, Mon., for invite applications for salaries according to age and experience.—Written ence in Distillation Evaporation ad 
work in connection with new projects at’ the ipplications, giving full particulars of qualifications Vacuum work 
anv’ ic ‘the ane SALES REPRESENTATIVE training and experience to be addressed to Head 
pongo ter ten da gure — be ae Office Staff Department (WPF.53), Unilever House The position will involve contact witl 
Be ee ee, See OR SILICON SHEET London, F.C 4 F93SR A ustomers in addition to technical respor 
Llanwern. Applicants must have extensive FOR SILK saat Litt bility for the aectian ' 
experience of fuel technology as applied to iron = ee ee zane i ~~ oo — 
and steel production, with particular reference A technical qualification such as H.N.C. oF a WHESSOE LIMITED There are excellent opportunities 
. « 4 ' { if | aortur its ” 
to gas distribution control, steam production degree in electrical or mechanical engineering is DARLINGTON advancement in a small progressive firm 
and distribution, and to furnace practice. A desirable. Knowledge of any foreign language ar ene ce Idle ’ ind a contributory pension scheme is in 
sound technical education is required would be an added advantage. Previous selling equire @ young man in his middle twenties, to force 
experience not required jon an energetic group working on welding and 
t ce is ‘ 
. metallugrical development to specialise in Applicatior will be treated wi 
NS N ITA ON r eee ‘ , a pplications wi i eated im strut 
' TRUMENTATION ENGINEERS The Company operates a generous pension developing ultrasonic techniques for weld ynfidence and should be addressed to 
scheme and prospects for advancement are good inspection, preferably with experience in this 
Instrumentation Engineers are required in the held. A Degree is preferred, but candidates with The Chief Engineer, 
Z > , t t y A” level Ph ‘ 7 Te 
re A ag ry le ge per ee on Bennett, Sone & Shears, Ltd, 
’ ba ! 24 and 30. should write, giving full particulars, ¢ ¢ ° 
preparation of, and supervision of, installation ni — . noaree mee sto : Send detailed applications to the Staff Officer, King’s Road, Tyseley, Birmingham, 1). 
of instrumentation schemes at the Company's ; Whessoe Limited, Darlington, quoting reference =e 
works, in particular at the new Spencer Works Management. Development Departmen’ 11/60A, and mentioning this paper — P9384 a 
‘ ve tae eae eps tios —— f | th Richard Thomas and Baldwins Limited "> e 
A icants should be thoroughly familiar with 47. Park Street, London, W.1 
the application of modern techniques and equip- ‘ 
ment to iron and steel production processes £9352 a PI p E L I N E D | V | S i 0 N 
as Sos: hggesaaaaas with qualifications THE WELLCOME FOUNDATION LIMITED 
; Contrib t oa Staff Pe yn 1 Lite A ; require an ENGINEER who will be responsible to 
Scheme sid ca io cia the Chief Engineer of the Company for factory have vacancies for 
— development in Overseas Associated Companies in 
the Group Although normally located at The 
Applications in confidence should be addressed Wellcome Chemical Works, Dartford, he must be 
= , willing to travel and to accept assignments necessitat 
. The General Manager—Engineering, ing temporary residence abroad The position under 35 vears of ave 
Company Central Engineering Department offers considerable scope for initiative. Candidates . Mi “5 
’ Spencer Works, should have industrial experience. Membership of 
Richard a allege Limited, the ieatioution of Mecheniesl Engineers inte emcntia! A minimum qualification of H.N.C. in Civil or Mechanical Engineering 1s 
uawern, Newport, on -Guirement 1 possession ) a niversit . 7 ie c : % 7 . 

. Saas. ae Ge cn eonmanen "Saclay Veith eis required with regular practical training in either of these professions. Experi 
the envelope to be endorsed ** Fuel Engineer accordance with qualifications and experien €. ence in the construction of petroleum storage installations and pipelines is 
or “ Instrumentation Engineer,”” as appropriate c ontributor) Borner Scheme a = essential, and knowledge of surveying and setting-out is also desirable. 

ap left- 1 orner r ypHncation shou s! oO e . nema E . 
n top left-hand corne saver wa aabe ' The Nuadieoaie “aie Bate The successful applicants will be based on London, but some travelling in the 
Limited (Burroughs Wellcome & Co.), The Wellcome U.K. may be involved. 
9267 2 o> pt . tate , 
£9267 A Building, Euston Road, London, N.W.l. £9248 Starting salaries will depend upon age, experience and qualifications. There 
; _ is a contributory Pension Plan and other associated benefits 
: Apply in writing, giving full personal details to the Manager, Recruitment and 
Training, 
BOOKS and PUBLICATIONS 
ESSO PETROLEUM COMPANY LIMITED, 
16, Charles Il Street, Haymarket, S.W.1., 
quoting reference JE PD 2 











KEMPE’S SS 


ENGLISH ELECTRIC 
E N G I N E E R S Y E A R - B O O K Whetstone near Leicester 


Openings have arisen in the New Development and Process 
Department for 


3,000 pages, 


F DITION et A MACHINE TOOL DESIGNER 


covering modern 





to tackle a whole range of problems associated with the production 


theory and practice OE ite Siiaiileaiacitaitia hia 
NUCLEAR REACTOR FUELLING MACHINERY 


in all branches STEAM TURBINES AND GAS TURBINES 
of engineering. 






E ‘vel — Applications are invited from professionally qualitied engineers 
xtensively revise with experience in the design and development of specal purpose 


every year. machine tools. 


A BUILDING & SERVICES ENGINEER 


to work on the initiation, layout and specification of new building 
projects and services. The successful applicant will also have 
some responsibility for the vetting of design schemes and 
construction projects. 















Applicants should possess suitable qualifications in this field 
together with appropriate professional training. 


The posts are permanent and pensionable and normal staff 
Two Volumes in Case 876d facilities are available. 
plus postage 2/6 (Crown 8vo) 7 . , 
Please write to : Technical Staff Officer, 

Dept. C.P.S., 
Order your copy NOW ! Marconi House, 


336/7, Strand, 
from your bookseller or direct from London. W.C2. 


28 ESSE X STREET, STRAND, LONDON, W.C.2. Central 6565 quoting reference E1896K. 


E9354 a 











Enter No, 931 on reply card : 
Classified Advts. continued on page 94 





SITUATIONS VACANT SITUATIONS VACANT 





CHARMILLES ENGINEERING WORKS, LTD 


GENEVA—SWITZERLAND DES | G N 


invite applications from Graduated 


Mechanical Engineers for the posi 
, won of : DRAUGHTSMEN 
PROJECT AND SALES ENGINEER 
in thers required for Design Office 
a sage aie a engaged on the development 
of electro-mechanical instru- 
ments, including gyroscopes, 
automatic controls Good 


rience in the design 

turbines speed governors 

An essential condition 

knowledge of the 

mn aA starting salary in accordance 
Please write, giving nationality - a 

we, education, qualifications and with age and 

positions held with dates ind - 

Pc Tae eg Apply in writing to: 


experience. 


Ss. G. BROWN, LTD., 
Shakespeare Street, Watford, 


The Personne! Manager, 
Charmuilles Engineering Works 
Case Charmilles, 
GENEVA, 


Switzerlanc 


r] E2778 A 














B00" 


REQUIRE FIELD ENGINEER 


Age 25-35. This is an excellent opportunity for a Graduate 


Engineer or A.M.1L.C.E. with at least 2 years’ experience 


covering site measurement and surveys 

He will be required to supervise works, negotiate with con- 
tractors’ site staff and test materials of construction. 
Knowledge of setting out and surveying, and sub-design 
would be an advantage 

Apply to Mr. H. C. Crawford, Training and Recruitment 
Department, Ford Motor Company Limited, Dagenham, 
Essex, quoting on the envelope reference KWE. 


E9360 a 














HICKSON & WELCH LIMITED 
Castleford, Yorkshire 


M re have tt oO ng vacancies in the Engineering Department 


PROJECT ENGINEERS sh to er lo project engineers whose duties will be to take 
i pment their conception through planning, design, siting, choice of 


. lieve 


id comm ng to full production We are looking for top class 


ipa ¢ necessary salaries to get then 

DESEGN DRAUGHTSMEN » reg t or more design draughtsmen to work in con 
Project Engineer scribed above They should be capable of accurately 
> drawing board. We will pay such salaries as are 

required 
SERVICES NGINEER Y itain and improve the supply of 
ite future requirements and make plans to 
mind a starting salary of the order of £1300 a year but 


xperience merit a greater salary are encouraged to apply 


your enquiries to the Chief Engineer. 
E9368 A 











A large copper mine in the 
RHODESIAN SELECTION TRUST GROUP 


ires 


SENIOR ELECTRICAL ENGINEER 


ee in Electrical Engineering and have had subsequent experience 
he hould preferably be under 35 years of age 
ng engineering projects of a varied nature in connection with large 
ling power generation and distribution, mine shafts and haulage 
her associated heavy engineering plant 
m £1750 pa depending on qualifications and experience. There is 
present paying 33 per cent on basic pay, and a variable cost of living 
The company has generous pension, life assurance and medical 
hare purchase and house purchase arrangements 
sccumulated over three vears’ service 
employee and his family would be paid by the company 
ige ilihcations and experience should be sent in confidence to 


The Overseas Personnel Officer. 
SELECTION TRUST LIMITED, 
Mason's Avenue. 

Coleman Street, 

London, E.C.2. 

PLEASE QUOTE R.7/E 
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SITUATIONS VACANT 


CAREERS... 


KELLOGG INTERNATIONAL 
CORPORATION 


As a result of an even greater demand 
for our services in petroleum and 
petrochemical engineering we invite 
applications for the following positions: 


INSTRUMENT ENGINEERS 


Candidates must have University Degree with four years’ experience, or H.N 

with six years’ experience, which should be, preferably, in refinery process 
instrumentation. Operating experience would be an advantage. Duties of the 
the preparation of process control diagrams 


successful applicants will cover 
the selection and location 


instrument specifications and data sheets, and 
instruments 


PROCESS PIPING SYSTEM 
ENGINEERS 


Chemical or Mechanical Engineers are required for work on the desigt 
and utility piping systems for oil refinery and petrochemical plants The work 
involves the preparation of engineering flow diagrams and close liaison with o 
Mechanical Equipment, Plant Layout and Operating Groups 
al 


Process, Instrument 
Applicants should have a University Degree in either Chemical or Mechani 
Engineering plus at least two years’ relevant post-graduate experience in industry 


OFFSITE ENGINEERS 


Graduate Mechan:cal or Chemical Engineers, not over 40, experienced in the 
of oil refinery or chemical plant offsite facilities These 
roduct blending and loading facilities, cooling towers 
all connecting piping Great 


design and selection 
include storage tanks, ¢ 
drainage systems, boiler and utility plants and 
opportunities for men with the right experience and initiative 


SENIOR PIPING DESIGNER 
DRAUGHTSMEN 


Applicants should have considerable experience in the design and layout of piping 
for the petroleum, petrochemical and related industries. Kellogg's advanced 
piping design techniques, which are being constantly developed and improved, 
together with the use of scale models, offer candidates exceptional opportunities 


to become leaders in this field 


DESIGNER /DRAUGHTSMEN 
STRUCTURAL - ELECTRICAL - 
INSTRUMENT 


Progressive positions in the Structural Division, Electrical Division, Instrument 
Division. Candidates should possess National Certificates or equivalent with 
design experience in the refinery, petrochemical or allied industry 





All these positions are permanent and offer well-paid careers with 
scope for advancement in a Company whose reputation is well known 
in the Petrochemical industries. Salaries are commensurate with 
academic qualifications and industrial experience. Free luncheon 
vouchers, contributory pension scheme, free life insurance¥$benefits, 
generous overtime payments and a five-day week 


Please write, giving details of age and experience, etc., to Mr. R. H. Paterson 


KELLOGG INTERNATIONAL 
CORPORATION 


7-10 CHANDOS STREET, LONDON, W.I 


Please quote reference : GC 375 
A 
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CHIEF METHODS ENGINEER 


for the Oil Well Engineering Co. Ltd., of Stockport, Cheshire. The Company, which has about 
900 employees, is the largest of its kind in the sterling area and Europe and is closely associated with 
the largest manufacturers of oil well drilling equipment in the world 

This senior appointment arises from the promotion of the previous holder and offers wide scope 
tor advancement. The salary will be appropriate and progressive. There are a pension scheme and 
other fringe benefits 

The Chief Methods Engineer will be responsible to the Works Manager for the contro! of some 
70 people in the process-planning and ratefixing departments, the tool room and the jig and tool 
drawing-office. He has the responsibility for recommending alternative materials manufacturing 
processes, new plant and modifications His department maintains central records of materia! 
and time standards for all items manufactured. Consequently the closest contact is required with 
the sales department on quotations and with the Company Secretary on budgets and operating 
Statements. A clear conception of cost control and its relation to method improvement ts a necessity 
The Chief Methods Engineer is responsible for all negotiations with employees and or trade union 
representatives on time standards 

The desired qualifications for this appointment are wide experience of the utilisation of machine 
tools and assembly methods, sound experience of structura! fabrication and precision welding 
preferably obtained in a progressive medium heavy engineering concern with up to 1500 emplovees 

Please write briefly in first instance, quoting Reference No. 671, to 





ASHLEY ASSOCIATES LTD. 

AA PETER HOUSE, MANCHESTER 1. 
id = od ~ on song eteile © 
‘ The aged ee oe be observes an a d@ i 











19%44 «4 


SITUATIONS VACANI 


—— /p#SBT)— 


SENIOR DRAUGHTSMAN 


A Senior Draughtsman ts required to deal 
with Spares and Repairs in the Drawing 
Office dealing with a range of steam and gas 
turbines 

Applicants should have long experience in 
the turbine industry preferably on Drawing 
Office contract work. Initially the successful 
applicant would be required to spend some 
tume away from the works during the transter 
of records from their existing location 

The Company is pleasantly situated in the 
Cotswolds and has a housing scheme in 
operation 

Applicants should write in the first instance 
giving full details of age, experience and 
qualifications, to 


The Personnel Officer, 
HAWKER SIDDELEY BRUSH TURBINES 
LIMITED, 
HUCCLECOTE, GLOUCESTER. 

E9349 «4 





SITUATIONS VACANT 





STEEL, PEECH & TOZER, 


branch of the United Steel Cos. Lid 


vacancies for first class 


DESIGN 
DRAUGHTSMEN 


capable of the layout ind desig 
steelworks plant and equipment The 
positions offered ire permanent nd 
present good opportunities to men 


ibility and initiative Good workin 
ditions, 38-hour week and excellent supe 
innuation scheme Salary according 
experience and qualifications Applications 
should be made in writing to The Labour 
Manager, Steel, Peech & Tozer, The Ickles 
Rotherham 











FISONS FERTILIZERS LIMITED 
Harvest House, Felixstowe, Suffolk 


require a 


QUALIFIED ELECTRICAL ENGINEER 


for the design of factory installations in fertilizer and heavy chemical plants The Engineering 
Offices are located at Felixstowe but applicants should be prepared to visit Works through- 


out the United Kingdom in the course of duties 


Applicants should hold an Engineering Degree and/or Corporate Membership of the Institution 
of Electrical Engineers and should have served an Apprenticeship either with a large Manufacturing 
Company or Contracting Organisation At least 5 years* industria! experience in installation and 


factory maintenance 1s desirable. Preferred age groun 30 40 years 


The Companys operates a Pension Scheme which, for married staff, includes provision tor 


sidows and dependent children 


Applications, with tull particulars, to Personnel Manager (KD4), bisons Fertilizers Limited 
Harvest House, Felixstowe, Suffolk £9340 «4 





METHODS ENGINEER 


ot Methods Engineer in the Methods and Rates 


Applications are invited for the position 
manufacturing a wide range of electrical insulation 


Department of a medium-sized company 
materials and products 


Good Method Study experience is necessary 
and technical knowledge to a minimum of ON .¢ 


of mechanical handling is desirable 


Ihe post offers good scope tor carrying 
commencing salary and conditions of service 


{pplications, giving full details of age jualifiications and expertence, and current salary heonald he 


ent to the Personnel Manager 


The Micanite & Insulators Co., Ltd., 
Empire Works, Blackhorse Lane, Walthamstow, London, E.17. 


together with a general engineering background 


through complete projects, together with a go« 


or equivalent. Some knowledge and experience 


EYISO 4 











BRISTOL SIDDELEY ENGINES | 





TECHNICAL 
ENGINEERS 


Bristol Siddeley have project teams investi- 
gating improved forms of propulsion for both 
Civil and Military projects, including Vertical 
Take-off aircraft. 

if you would like to take part in this 
interesting and challenging work and have 
experience in the fields of Aerodynamics, 
Thermodynamics, Aircraft Performance Esti- 
mation or Heat Transfer, then make applica- 
tion to : H. J. Thompson, Personnel Manager, 
Bristol Siddeley Engines Ltd., P.O. Box 3, 
Filton, Bristol. 

There are openings at all levels from 
O.N.C. to Degree standard. Applicants 
should be between 20 and 30 years of age, 
and experience in the aircraft industry, 
although an advantage, is not essential. 


E9392 a 





CAREERS IN 
SIGNAL ENGINEERING 


British Railways, Southern Region, have vacancies in the Drawing Office of the Signal Engineer's 
Department at Wimbledon for suitable men Modern development and expansion now taking 
place in railway signalling offer interesting work with excellent prospects of advancement 

Suitable candidates will be engaged as trainees and given a three months’ training followed by a 


qualifying examination 


Successful students will be engaged on circuit design and the preparation of drawings for signal 


ling or telecommunications work 


The qualification required is Ordinary 


equivalent 


Drawing Office, or railway experience, is desirable but not essential 

The present rates of pay in the Drawing Office vary from £363 per annum at age 18 to £1034 
and the rate of pay during training and in the initial grade to which successful candidates will! be 
appointed will be from £363 per annum at age 18 to £801 per annum at age 32 

Additional pay for certain qualifications 

Encouragement will be given to successful candidates wishing to obtain Higher National 


Certificate in Electrical Engineering 
Thirty-eight-hour, five-day week 
Pay for overtime 


Free residential! travel within limits, and certain free and reduced rate railway travel facilities 


provided 


Write to THE SIGNAL ENGINEER, 
BRITISH RAILWAYS, SOUTHERN REGION, 
WIMBLEDON STATION, 
LONDON, S.W.19 £9295 4 


National Certificate in Electrical Engineering, or 




















SENIOR DESIGN ENGINEER 
and 
DESIGN ENGINEER 


are required by the Production Group of the 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

at WINDSCALE WORKS, CUMBERLAND 
to undertake the design and layout of a wide 
range of mechanical and chemical engineer 
ing equipment This includes light and 
heavy chemical plant and mechanical 
services to Nuclear Reactors 

Applicants must have served a recognised 
engineering apprenticeship or have had 
comparable training and be corporate 
members of the Institution of Mechanica! 
Engineers or equivalent 

In addition, applicants for the senior post 
Should have the experience and personal 
qualities necessary to lead a large team of 
professional and supporting staff. A good 
general engineering background of several 
years in a responsible position is essential 

Salaries are within the following ranges 
according to qualifications and experience 

Senior Design Engineer : £1880-£2180p.a 

Design Engineer £1370-£1825 p.a 

Contributory Superannuation Staff 

Housing Scheme 

Send postcard for application form, quot- 
ing reference P/W.17 J!, to Recruitment 
Officer, Windscale Works, Sellafield, Sea 
scale, Cumberland 
Closing Date: 11th April, 1960. E9328 «a 











] 
| SITUATIONS WANTED | 


4 





B.MECH.E. (1st Class), H.N.C. Elec. (Distinctions), 


27; 24 years in U.K.. 2 years in Denmark, Sweden, 


Holland, Spain and France Mechanical and 
Electrical. Seeks post in India BOX No. E2784 
The Engineer is 


CHARTERED MECHANICAL ENGINEER, 
CAMBRIDGE M.A., 13 years in Food and 
Chemical Industries, with broad experience in Com- 
mittee Staff work. verbal and written reports to top 
management, liaison with market and sales develop- 
ment, project directing in all phases from conception 
to plant installation, Returning from appointment 
in U.S.A., seeks management position in F ngineering 
or process industries where knowledge of and c¢ 
nection with American business can be fully util 
BOX No. E2987, “ The Engineer a 








| BUSINESSES and PREMISE 


EAST LONDON 
Lofty, Heavy Engineering Shops and warehouse 
buildings. 2 Travelling Cranes. Covered Floor 
Area 100,000 sq. ft. Extensive open yards of more 
than 2 acres. Railway sidings. Rent £22,500 
p.a., excl. on lease. 
CHAMBERLAIN & WILLOWS, 
23, Moorgate, E.C.2. (MET.: 8001) 
£9342 


Classified Advts. continued on page 96 











BI SINESS OPPORTL NITIES 


A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering Motor Engineering ; Garage 
Machinery Haulage ; Hire Purchase 
Investment y (specially prepared for each 
trade).—BUSINESS ECONOMY CO. REGNS 
LTD., Dept 16, 156, Strand, London, W.C.2 
(Tem for English companies, and to 
19. Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read *“ ADVANTAGES OF 
TRADING AS A LIMITED COMPANY ”™ (3s 
post free) Limited Co. may save vou tax We 
have seven-day Co. Regn. service with your own 
of name. £21 complete, plus stamp duties 
E182 0 


hoice 


AGENT IMPORTER required for U.K. sale of 
Conunental-made woos Belts for high-speed small 
pulley transmission Hi gh ly essful product 
BOX No. E2767 The Engineer 


succ 


REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
Proposition to manufacturers 

Write to the Managing Director, 
Ltd., 25-28 Bucki neham Gate 


phone Vic toria 6621 (12 lines). 


Remploy 
S wil 


F9064 « 


Machiner 


+ te hated — 
Mas ifacture Jesigne 

panies 
pment fac 





SUB-CONTRACTING | 





KELLERING AND CAM PROFILING capacity 
up to &fi. by 6ft. or 6ft. diameter ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4) E116 Mw 


LONDON SHEET METAL WORKS—Mainly 
engaged in manufacture of Metal Containers and 
Boxes—require Additional Work Well-equipped 
workshops—spot welder—80-ton power press. At 
Present engaged on tinplate can production Enquiries 
invited.—BOX No. E2759, ** The Engineer.” Mw 


nan gga sede BROTHERS, LTD., Denton Iro 
ariimsic having we equipped eneinec 
if te enquiries tor Genera 


| FOR HIRE | 


LATTICE STEEL ERECTION MASTS (light 

Wt. to 1S0ft. high, for immediate hire 

bart House, Grosvenor Place 
FIO’ x 


gi 
176 





and heavy) 
Beliman’s, 21, H 
Sw.l 





MACHINERY Etc. WANTED 





BEARINGS, &c. 
lus goods—especially Hand tools 
Pordes, 138, New Caven 
MUSeum 5250. E9281 Ff 


BALL AND ROLLER 
wanted Also sur} 

of all descriptions R 
dish Street, London, W.! 
350 H.P. SLIPRING MOTOR, 440 3,50, 750 
rpm gear, in first ¢ 
conditior The Engineer.” j 


ompiete with control lass 


BOX No. E2779 


wee 

l RAPID le ¢e, 3 disc, T 
Magnetic Sey (or 

SECOND-H AND LEHR (Heate 

0 WH. lone 4 de 

230 deg. Fal r ir 


BOX No. £9372, * Th pinee 


ype OG, 15in 


ar) 
or Conveyc 
Steam 


oe Tunr 
vil heating 


1e1) 


tigger ged TRAVELLING CRANE, 10/40 
70ft. to Of 


ms with S au ry mS 


BOX N 


ADVERTISER INTERESTED 
ING SURPLUS PARTS for 
BS.A.. TRIUMPH ARIEI 
Model. Contact with det 

37, Keith Grove, | | W 12 


| FOR. SALE | 


2 LANCASHIRE BOILERS, (94 
6ft. 6in. inside diameter, 40 Ib. p.s 
3 IDEAL BOILERS, in 14 sections, &ft 
by 6ft. No. 6RSI4,° R series 
Large quantity of 2in. WATER PIPE 
OFFERS WANTED TO CLEAR 
CROFT TRADING COMPANY, 
Croft, near Warrington. Tel Cul 


IN oe 
Motor 

MAT(C HLESS WD 
S. Harch _ Koh 


PORD + 





Lane 
3348 
£9373 G 


Lady 


heth 





FOR SALE 


Rapier 3-ton Diesel-Electric Mobile Crane, complete 
with two “ hook-on ” 5 cu. ft. grabs 
Apply : Chief Engineer, 
THE COLNE VALLEY WATER 
Aldenham Road 
Watford 
Herts 


CoO 


£9269 G 


FOR SALE 


CENTRAL ELECTRICITY 
GENERATING BOARD 
MIDLANDS AND EAST MIDLANDS 
REGION 


PLANT FOR 
GENERATING 
DERBYSHIRE 


BOILER AND GENERATING 
SALE EX-NEWMAN SPINNEY 
STATION NR. CHESTERFIFLD 


ed for the below-mentioned PLANT 


r disposal in situ 


ONE YARROW WATER-TUBE 
BOILER, 50,000 Ib. hour, 210 Ib. p.s.i., 660 deg 
F., together with boiler fittings air heater, fue! 
prel er, draught plant, fuel oil firing 
heating equipment, control panels, 
pumps high and low pressure pipe- 
work and valves. feed tanks, 10-ton hand-operated 
tur Dine house crane 
ONE BRUSH TURBO-ALTERNATOR, 3. 75MW 
at 6 6kV., 185 Ib. p.s.i., 650 deg. F., together with 
and pipework (all dating from 


Offers are 
available f 


GAS-FIRED 


pump 
r tools, 


ndenser, pumps 
129) 

ONE FILM COOLING TOWER, 
ir ooling tower, 250,000 g.p.h., 


and contactor starter 


timber, induced 
with 60 h.p 


tught 


together witn its associated 
is a working installation 
nection with 


of the plant 
1 auxiliaries 


equipment anc 
until recently in con 


which was in use 


experiments :n undergrouna gasification 


The Boiler 
vears ago an 
use with chain grate stokers 


was new when installed about two 
i although gas-fired can be adapted for 


plant available 
conaitions of 
and site, 


ification of the 
Tenderers, general 
permission to view plant 


spec 


ontracts Officer, 
GENERATING 


Purchasing and (¢ 
ELECTRICITY 
BOARD 
Wake Green 
Mosele. 


Birmingham 


Regional 
CENTRAI 


Road, 


13 £9369 G 


FOR SALE 


330 ci.im. Broomwade type EH.241 
driven Air Compressor, 100 p.s.1., 
400/3/50, motor and air receiver 

100 c.f.m. Broomwade Type EP.660—ditto 
25 h.p., 400/440/3/50, motor and air receiver 

100 c.f.m. C.P.T. two-stage Air Cooled Compressor 
100 p.s.i., with 25 h.p., 400/440/3/50, motor and 
air receiver 


JOSEPH 


electrically 
with 75 h-p., 


with 


PUGSLEY AND SONS, Ltd 
BRISTOL, § 


Bristol] 56037 £9239 Gc 


Tel 


UDG 42in. SWING HEAVY 
DUTY PILLAR DRILLING MACHINE, with 
hand-operated compound table 43in. by 201 

tted, spindle No. 4, Morse Taper, max. dist 
spindle speeds 21-550 


DRILLING 


ASQUITH MODEL 


pindle table 224in 
SWING VERTICAI 
No. 4 M.T. spindle, feed of spindle 
e speeds from 49-800 r.p.m., max 
table 29in., overall size of com 


table 20}in. by 32jin 


THO® W. WARD LTD. 


SHEFFIELD 
Forward 
218G 


p.m 
TOWN 3 30in 

MACHINE, 

llin nd 


dist. spindle to 


I sp 


pound 


rs BION WORKS 


vir: 26311 Grams 


FOR SALE 
ORMEROD 26I1N. STROKE 
SLOTTING MACHINE 
max. height 


idmitted 3ft. 6in revolving table SOin. by S0in 


J. EDWARDS, LTD., 

EUSTON ROAD, 
LONDON, N.W.1 

ne EUSton 4681 and 3771 


Max. diameter admitted 7ft. 2in 


359-261 


£9341 G 


IMMEDIATE SALE, near Kilmarnock Two 
PENM IAN ECONOMIC BOILERS, around 10 000 
160 Ib. pressure, with Hodgkin- 
pumps, grit and ash plant 
Bargain price, 


each 
* »ynNomiuser 
Governr 
ere hxed 


FRED WATKINS (ENGINEERING), LTD. 
COLEFORD, GLOS 


nent factory 


£4000 wi 


FI79 G 


OVERHEAD TRAVELLING CRANES }5, 
Royce offered at reasonable prices for quick clearance 
One each as follows 
lift, 34ft 
ft, SOft. span 
lift, 34ft. span 
lft, 23ft. span 
controlled and to suit 400 
Converter available 
All in condition 


span 


volts D.C 
Also track 


also 


sound 


NCASTER MACHINE TOOLS, LTD.. 
Mary Street, MANCHESTER, 3 


Phone DEAnsgate 5864/5. E2782 c 


April |, 


FOR SALF 


VM 
Mac! 


pur 


35 200. Power 

tor inter 
changeable toolheads notching 
ropping, &c., maximum punching pressure 3§ 
gap 7; jiameter through 
in. or + loin angle 
ind tee 2 beams and 
channels up to 2tn by flat bars 
4in. by fin.. rounds and squares up to lin., com 
plete with tools, motor drive 400 3 50 


No. 54 Type 
Punching 
for 


NEW 
Mult 


BESCO 


purpose 


punch fir 
thre yugh 
by S l6in 


2in. by fin 


1., will 
2in. diameter 
up to 2in. by 2in 


tons 
cuts 


SCHULER Model AKU, Geared Guillotine, Under 
crank type, capacity mild 10l4in. by 14 
S.W.G., with automatic sheet hold-down and all 
gauges, motorised 400 440 3 SO 


stee 


Type 20/1600 All Steel Motorised 
Steel plate construct maximun 
20 tons, former capacity 631in. by 


NEW BRUECK 
Press Brake 
pressure about 
din ranged motor drive 40) 440 3 SO 


Double 
Press 
Saar 


6GDP 
Draw 


TAYLOR & CHALLEN WN 
Sided Double Action Toggle 
blankholder stroke 9in i c 
machine surface of bed 32: diar 
bed 24in. diameter, size of punct 
size of blankholder 28in, by 32ir 

Udal ”’ automatic safety guard 
drive 440 3,50 


Jed Reduc 
sO 
Sin 


uble-Sic 


pressure 


Double-Geared D 


sides 


BLISS No. 85 
ing Press with straight 
tons, stroke 144in., with spare crankshaft tor 
stroke, between uprights 22in., ram to bed 2311 

21in 2lin., arranged motor drive 400 3 50 


adout 


bed 


ible-Geared 
steel body 
between 


JOHN HANDS Style SCG No. &, Dor 
Double-Sided Power Press with cast 
pressure exerted 400 tons, stroke 8in 
uprights 26in., bed 24in. by 2611 arranged motor 
drive 400 440 3 50 


Guillotine 
10ft. by din 


BESCO High Duty Double-Geared 
Model R, overcrank type, capacity 
complete with automatic hold-down and a 
gauges, arranged motor drive 400 440 3 SO 
BERRY Double-Geared Double-Ended Punching 
Shearing and Angle Cropping Machine, punches 
lin. diameter through lin., largest hole punched in 
thinner material I4in. diameter, depth of punch 
gap shears plates up to lin. thick, shear 
blades set angles to the gap. crops angles 
up to 6in arranged motor drive 400/3 SO 


25jin., 
at right 
by 6in 


BESCO Type R, Double-Geared Plate Bending 
Roller, capacity 6ft. by mild steel, top halt 
ot outside standard swings out to enable complete 
cylinders to be removed, arranged drive 

400 4403 S50 


‘in 


Photographs of the above are available 


Very favourable hire purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED 


Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


3§9-361, EUSTON ROAD 
LONDON, N.W 
EUSton 4681 


Telephone 
And at 

HOUSE, 41 WATER STREET 

BIRMINGHAM 


Central 7606-8 


LANSDOWNE 


Telephone F207 G 


FOR SALE 


Double-Ended Punching and Shearing 
Cropping Machine by Cameron, punch gap 
shear gap 24in., 44in. by 44in. angle cropper 


and Angle 
30in 


JOSFPH PUGSLEY AND SONS, LTD 
BRISTOL, § 


Tel.: Bristol 56037 F9239 G 


75KW BELLISS & MORCOM CROMPTON 
PARKINSON Steam Alternator Set 400 3/50, 
with steam at 150 p.s.i. New 1952 


JOSEPH LTD 


PUGSLEY & SONS 
BRISTOL, § 


Bristo! 56037 £9206 G 


Tel 


MINIMUS GEAR HOBBER 


Will take blanks up to I4in. diameter by 24in 


M.D 





length. Design similar to Mikron 79 
400 3/50 
H. BELL (MACHINE TOOLS) LTD 
WALTER STREET, LEEDS, 4 


Tel.: 63-7398 E105 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “‘ Romney ”’ 
Huts, 3Sft. wide, and “ Blister "’ Hangars, 86ft. 6in 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath 305) 

Ell3 G 


HE ENGINEER 
FOR SALE 


1960 | 


FRED WATKINS 
(ENGINEERING) LTD. 


Downstroke Hydraulic 
with pumps and 


Vertical 
36in. platens, 


500-ton 
42in by 


tielding 
Press 
motors 

Fielding 200-ton ditto 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors 

Iwo 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors 

Two 26ft. by 4ft. Rotary Cooler Dryers 
reduction gear and motors 


FRED WATKINS (ENGINEERING), 
COLEFORD, GLOS. 


3ft. stroke with pumps and 


or with 


LTO., 
EISt G 


Two 100K W. HEWITTIC MERCURY ARC 
RECTIFIERS, | Ik V. 460 (3-wire) 
RK. R. BRITTON, LTD 
Memorial Road, Hanham, Bristol 
Tel. No 674817 Bristol 


HYDRAULIC PRESSES 
OF ALL TYPES 
0.000-ton Hydraulic Free 
13tt. by &ft.. stroke 8ft 
ind pumps, approx. weight 
4000-ton Multi-Daylight Hot Plate Press, four rams 
platens 8ft. 6in. by 4ft. 6in.. with self-contained 
Pumping unit 
Heavy 
6in. by Oft 


F2774 G 


Press, bed 


accumulator 


Forging 
3in., with 
1300 tons 


1000-ton Drawing Press, table 
10ft 

»1)-ton Forging Press, 
light 

1250-ton Vertical Extrusion Press, « 
Pumping unit 


Forming or 


bed aft. by Sit, Tift. day 


th self-contained 


S00-ton Flanging Press, vice rams, table 10ft. dia 


meter 


RFED LTD 


BROTHERS (ENGINEERING) 
Replant Works 
Woolwich Industrial Estate 
London, S.E.18, 


Woolwich 7611 ¢ £9376 G 


Tel 








BUNKER CLAMSHELL GATES 


LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE KENT 
Ring ERITH 34223 & 
35751 FI70 @ 


S00 


ELECTRIC OVERHEAD TRAVELLING CRANES 
MODERN DESIGN HEAVY DUTY TYPE 
CAB CONTROL, SUPPLY 400/440-3-50 
S-ton capacity, 55ft. 3in. span, by CRAVEN 

ROS. Hoisting 60 f.p.m., cross travel 
100 f.p.m., long. travel 100 f.p.m. Lift 
25ft. (TWO AVAILABLE.) 

S-ton capacity, 47ft lin span, by CRAVEN 
BROS. Hoisting 60 f.p.m., cross travel 
100 f.p.m., Lift 
2Sft. 

5-ton capacity 48ft. span by ANDER- 
SON-GRICE. Hoisting 50 f.p.m., cross 
travel 100 f.p.m., long. travel! 300 f.p.m. 
Lift 26ft. (TWO AVAILABLE.) 

§-ton capacity, 58ft. 3in. by SIR WILLIAM 
ARROL. Hoisting 35 f.p.m., cross travel 
100 f.p.m., long. travel 250 fpm. Lift 
32ft. 6in 


GEORGE COHEN 
SONS AND CO. LTD 
600, Wood Lane, London, W.12 
Tel.: Shepherds Bush 2070 








long. travel 100 f.p.m 


F208 G 














You will be if you 
remember WAROS 
might have (t/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 











rHE ENGINEER 
AUCTIONEERS & VALUERS 
Fortieth Sale 


E R 


By Order of the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, 


ROYAL AIR FORCE, 
HARTLEBURY, WORCESTERSHIRE 
(4 miles from Kidderminster, 1! miles from 
Worcester) 

Nock & Joseland 

are instructed to sell by Auction at the above 
Unit on 

THURSDAY, 7th APRIL, 1960 


at Il a.m. prompt 
A Large Quantity of Valuable 


MISCELLANEOUS STORES 
including 
CLOTHING AND EQUIPMENT, 
FOOTWEAR, DINGHIES, PARACHUTES 
OFFICE AND MESS FURNITURE, 
RADIO AND ELECTRICAL EQL IPMENT 
CAMERAS, EPIDIASCOPES AND 
PHOTOGRAPHIC EQUIPMENT 
AIRCRAFT EQUIPMENT 
GENERAL STORES 

The Lots are on view at Hartiebury on 
Monday, Tuesday and Wednesday, 4th, Sth and 
6th April, 1960, between the hours of 9 a.m. and 
4 p.m., and on the morning of the Sale Day between 
the hours of 8 a.m. and 11 a.m. 

Admission only upon production of Catalogue 
which will admit two persons on the View Days 
and one person on the Sale Day. The Secretary o! 
State for Air reserves the right to refuse admission 
Catalogues, price ONE SHILLING EACH (Postal 
Orders NOT stamps) can be obtained from the 
Auctioneer 

Nock & Joseland, Bank Buildings 


"AND 


Viewing 


Kidderminster 











(Tel.: 2053 and 4211) E9249 3 
FOR SALE | 
FRED WATKINS 
(ENGINEERING) LTD. 
STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
1SO0 lb w.p.; reconditioned 8ft. 6in. down to 3ft 
dia.; Economic 4ft. to IIft. 6in. dia., including | 


new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., ail 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES. aa Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84- -ton Ransomes 
Diesel/Electric, 21ft. jib 6-ton Coles Diese! 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids; 4ton Coles Diesel 
Flectric, solids ; 1945 ; 4-ton Jones KL44, diese! 
‘950; 3-ton Jones “Super 40" diesel, ‘pneu 
matics (3). 

OVERHEAD CRANES.—20-ton Vaughan, 
3in. span. 6-ton auxiliary cab control (5) : 
King, 42ft. 3in. span, 400/3/S0 ; 
Booth, 37tt. span, 400/3/50; 
** Goliath,” 40ft. span, 400/3/50; 
23ft. 6in. span, 400/3/80; 10-ton Vaughan 
21ft. span, 44ft. lift; Wharton 74-ton, 25ft. 
span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. span, 
1946 ; 5-ton Morris, 58ft. span, hand-operated ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4ton Morris, 19ft. span, 
220V dc. (3); 3-ton Adamson, 48ft. span. 
400/3/50 ; 2-ton Vaughan, 27ft. 6in. span. 
2-motor ; majority of the above are unused. 

DERRICK CRANES.—?-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
S-ton Butters Grabbing, 80ft. jib, electric 

RAIL CRANES.—18-ton Brownhoist, steam SOft 
jib; 10-ton Grafton 34ft. jib, diese] conversion ; 
8-ton Wilson, steam, 35ft. jib; 5-ton Gratton, 


42fi 
20-ton 


10-ton Morris 
10-ton Vaughan 


35ft. jib, diesel conversion ; 5S-ton Smith, S0tt 
jib (2). 
LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 


Ruston 80/88 h.p. diesel - Bagnall 14in. by 22in 
(two oil-fired, one coal), Peckett, steam. 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 
STEEL PIPING.—50, 000ft., 
60,000ft., 3ia., black, new ; 


2in. Galvanised, new ; 
, 8in. seamless ; 


1000ft., '12in.’ seamless S500ft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. — 
flanged ; 3800ft., 2iin. seamiess fi 5 


24in. riveted ; 1450ft., _ o.d. welded Bae 
216ft., 48in. riveted ; 216 , Min. riveted. 

CAST IRON PIPES. Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron “a to 50.000 gallons 

MACHINE TOOLS.—Sedgwick, 12ft. by gin. capac- 
ity Guillotine, 1954, 400 3/50; Heenan & Froude 
Dynamometers, 1500 h.p. maximum 18in. Dial 
Indicator (three); Scriven Plate Bending Rolls, 
14ft. by gin.; Berry Bending Rolls, 7ft. by gun.: 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert Miller, 61in. 
by 1Sin. table ; Punch and Shears, jin 
capacity ; nine new 2 cwt. and 1 cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40kVA Sciaky Spot Welding 
Machine; Beny Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke up to 8in. capacity ; Sedgwick 6ft. 
by in. —_ Machine ; Rushworth Plate 
Guillotine 4ft by tin. ; Bliss 70-ton power press 

SLING ENGINEERING WwoORKS 

COLEFORD, GLOS. 
"Phone : Coleford 2271/2 £106 G 
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April 1, 1960 


AUCTIONEERS & VALUERS 


KNIGHT, FRANK 


& RUTLRY 


& VALUATION 
OF 
FACTORIES 


SALE 


SURVEYORS, 


PLANT AND MACHINERY | 


20, Hanover Square, W.1. 


Telephone: MAYfair 3771 


(Factory Department : Ext. 17) 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 





OF WORKS, FACTORIES | 


PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 
VICTORIA 2002/34 


Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 

in the 


VALUATION & SALE 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


rk Mple Bar 7471 





| FOR SALE J 


600 





COCHRAN “Sinuflo™ Double Pass, 10f. Yin 
dia. by I5ft. 8in. over tube-plates, evap 
16,800/18,000 Ib./hr., 120 p.s.i., with chimney, 


induced draught fans, Thermofeed controls. 
JOHN THOMPSON Treble Pass, lift. dia. by 16ft 


over tube-plates, evap. 14,500/15,150 Ib.;hr., 
120 p.s.i., with induced draught fan, Thermofeed 
control. 

DANIEL ADAMSON Double Pass, 10ft. 6in. dia 
by 16ft. over tube-plates, evap. 14,400 Ib./hr., 
160 p.s.i., with feed pump, chimney and induced 
draught fan 


onomic, 9ft. 6in 
9900 


Two JOHN THOMPSON Super Ec 
dia., 14ft. over tube-plates, evap. 
120 p.s.i., with induced draught fan 

The above boiler is idea! for coal or oil-firing 


GEORGE COHEN. 


SONS AND CO. LTD. 
WOOD LANE, LONDON, 
Tel.: Shepherds Bush 2070 ; 

STANNINGLEY, Nr. LEEDS. 
Tel: Pudsey 2241 


Ib. /hr., 


W.12 


E206 G 


| 


} 
| 


| INDUSTRIAL 
FAC 


| 
| 
] 


| 
| 


al 


9, REX PLACE, 


Al CTIONEERS & Vv ALU ERS 


stahiiwhed 18S 


PRICE & CO. 


&. & 

E. BE 
Mw. $ 
G. & 


id 


JUDSON, F.R.1.C.S., 
DDARD, A.1.MECH.E., 
CHEAVIN, F.A.J 
GIBBS, F.A.L.P.A 


P.Al 


FAL PA 


PLANT 


MACHINERY 


FIRE 


Tek phone 


LOSS ASSESSORS 


HYDE PARK 8844/5/6 (3 Ii 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


WHE ATL HY KIRK, 


ol 


and 


LONDON, W.1. 


nes) 


AUCTION SALES 


\ 


and 


ALUATIONS 


} 
| 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 


in the 


VALUERS SALE & VALUATION 
AUCTIONEERS 


FACTORIES, 


ot 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London. 
Wid. 


HOLBORN 8411 (8 lines) 





Established 1807 


FULLER, THORSKY 


SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 


OF PLANT, MACHINERY AND | WORKS and MANUFACTORIES 


TORY INVESTMENTS 


MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 342 


2 (8 lines) 


PROPERTIES | 


Telegrams 
Sites, London 


ENGINEERING PLANT 
MACHINERY 


and 


LLOYD’S AVENUE, 
LONDON, E.C.3. 
ROYAI 


Telephone: 4861 














April & 


April 21 


May 3 


May 10 


May 17 


Application for catalogues, available 14 days prior to date ot sale, should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only) 


By Order of 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Miscellaneous stores, 
including 


Tool kits ; 
road roller ; 


tools ; 


galvanised iron cisterns ; 


and valves ; 
kitchen utensils ; 


blankets ; 4400 greatcoats ; clothing ; webbing ; fire fighting equipment 

etc 

Machine tools and M.O.A. Storage Depot RUSSELL, BALDWLN 

miscellaneous stores Rotherwas, Hereford & BRIGHT, LTD. 
(Dept L) 20 King 


Machine tools and 
miscellaneous stores. 


Machine tools and 
miscellaneous stores. 


Vehicles. earth mov- 
ing and lifting equip- 
ment. 


the Secretary o 


Returned Stores Group 


Reed 


binding and sleeving machine ; 
weighing machines ; 
lavatory basins ; 
electric cable and fittings ; 

potato peeling and mincing machines ; 


(Tel.: 4366.) 
M.O.A. Storage Depot FULLER, HORSEY 
Royal Arsenal, Woolwich, SONS & CASSELI 
London, S.E.18 (Dept. L), 10, Lioyd’s 


(Tel.: Royal 4861.) 
M.O.A. Storage Depot J. H. NORRIS & SON 
Byley, Nr. Middlewich, (Dept. L), Albert 
Cheshire. (Sale at Cheet- Square, Manchester, 2 
ham Town Hall, Man- (Tel.: Blackfriars 8373.) 
chester, 8.) 
M.O.A, Storage Depot, WALKER, WALTON & 


Ruddington, Notts. 


State for War 


ductioneers 
FENN, WRIGHT & CO 
(Dept. L), 146, High 
Street, Colchester. Essex 
(Tel.: 3171.) 
drills; lathe; 1I4-ton 
drainage and flue pipes 
ironmongery ; water fittings 
carpets ; furniture , butcher's 
clocks ; 500 


Main Location 


Hall, Colchester, 
Essex. 


rain water, 


Street, Hereford 


Avenue, London, E.C.3 


HANSON (Dept. L) 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: $4272.) 
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Want to 
branch out? 


There is a tide in the affairs 
of every business. 

There comes a moment when 
you must expand if you're 

to keep pace with your 
competitors 

Phat’s where UDT comes in 
UDT helps you replace old 
equipment, add new, out of 
income. Which often means 
it pays for itself out of 
increased profits 

\ nice businesslike way to 
do business 

If you think UDT could help 
you, get in touch with the 
Manager of your nearest 
UDT office—the address ts in 


your local directory. 


United Dominions Trust 


(Commercial) Limited 


United Dominions House, 


Eastcheap, London EC3 


“* . id ” <¥ 
ES ah et Reta Stews TSS 
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T. & T. from Shore to Ship... 


T. & T. FOR MANPOWER WITHOUT THE MAN 


T. & T. Conveyors and Elevators make your work easier and 
reduce your handling costs because T. & T. give you the 
benefit of their world-wide experience on many hundreds of 
large and small installations of every possible type. Write 
for leaflet E., or ask our technical representative to call. 


T. & T. Conveyors are used to 
speed up loading at Norwich. 
This coastal vessel is taking 
aboard some 48 lorry loads of 
Barley in record time with 


reduced handling costs. 


ay VF 


Ors eeisase™ 





London Office 





T.&T. WORKS LTD. 


BILLESDON A : . - LEICESTER 
Tel: Billesdon 261 Grams: ‘Conveyor’ Leicester 


39, Windsor House, 46, Victoria Street, S$.W.1/ 
Tel : Abbey 6085 
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GANTRIES 











WHITE IRON 
AND NON - FERROUS 


For all Engineering trades 















4 *® To B.S.S. or customer's own 
AND LIFTING GEAR ‘ specifications. 
with ELECTRIC or < * Floor moulded up to 5 tons 


HAND BLOCKS 


*% Machined to your drawings 
if required. 


“E- 





The BRETTELL LANE FOUNDRY LIMITED 







UP To” 


i ("i 
|_| STANDARD 


BRIERLEY HILL, STAFFORDSHIRE ~- Te/: BRIERLEY HILL 77254 


Enter No. 992 on reply card 


AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outiay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR ? 


if so please phone at once and allow us to quote. 


Fully trained personnel are at your disposal. 
LTD. 


BARNET METAL CO. 
Herts. 


Elektron Brookhill Road, New Barnet, 
Telephone: BARnet 3901/5187 












SELF ERECTING 


LLENSC? 


(ENGINEERS) LTO 


SPENCER BRIDGE WORKS 
NORTHAMPTON 


\ ae 


ADJUSTABLE 
| HEIGHT 





*Phone: 5971'4 





OR TO YOUR NEEDS 





House, 
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ARCH PRESSES 


PATENT APPLIED FOR 


COMPACT-ROBUST-RELIUBLE ~ 
SIMPLE TO CONTROL ..... 


Here is the Prestige Arch Press 
—a cold flow forging press that feature 
for feature is better and cheaper than 
any press of its type in the world. 

A variable calibrated pressure 
control valve enables accurate pres- 
sures to be pre-set. Cycle times are 
reduced by a 3-position control lever, 
the neutral position holding the ram 


where required. * A number of these Pres- 


The small floor area occupied by = “#8¢ Arch Presses are being 

: “ 3 supplied to British Ropes 
this press offers important economies Ltd. for the SUPERLOOP 
mechanical splicing of wire 


in factory space. 
7 rope. 





Standard Arch Presses in the PRESTIGE Range 


CAPACITY | DAYLIGHT | STROKE | TABLE SIZE | FLOOR AREA 


500 TON ~~ 24’ | 6" ss 19" 14" 32’ x 24’ 


1,000 TON =—_.24" 12° 36'x36° | 54'x36' 


WILLIAM JONES LTD 


ADAM HOUSE, 1 FITZROY SQUARE, LONDON, W.1. 
TELEPHONE: EUSton 7871 (7 LINES) 

SEND FOR 

SPECIFICATION LEAFLET PAI. 
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Smaller, 


VT Compressors Lighter. 


more Powerful 


Weight 2,180 /b (990 kg) ¥%& 115 c.f.m. 3.2m3 m 


VT4 y= © Yas l 


Weight 2,310 lb (1,050 kg) ¥%& 160 c.f.m. 4.5m3 m 
aan ep Se 





























No other compressors pack so much power 
for their size and weight 





Weight 3,590 |b (1,630 kg) % 315 c¢.f.m. 8.9m3 m 


Atlas Copco now make a full range of VT com- 
pressors incorporating the major changes in 
design and production that have made the VT4 
so successful. The VT series consists of four 
compressors of the same simple basic design, with 
capacities ranging from 115 to 315 c.f.m. Most of 


the components for compressors and engines are 
interchangeable throughout the series, so servicing 
problems are reduced to a minimum. 

Powered by rugged air-or water-cooled diesel en- 
gines, VT compressorsarelighterandmore compact 
than any other type of compressors in their class. 


MNtlas Copco puts compressed air to work for the world 


Write for literature to your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 


-- 
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ACCURATE SPEED CONTROL 


The static friction which hamper: the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic goveruor by the use of flybobs consisting of hardened 


steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


e 
. SO-Ipeeaic 
THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 
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